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Powerful Software Saves Time! 


ANNOUNCING ISIS DESIGNER VERSION ІІ 


Our popular range of schematic capture products has been upgraded to give ‘one button’ 
integration to other CAD software. A special script language allows you to add your own 


options to the menus so that you can, for example, 


compile a netlist, convert it to the 


desired format and then invoke another DOS program all from one menu selection. 


Other new features include full network compatibility, sophisticated support for PCB design 
including automatic property assignment and sheet global net properties, improved editing 
facilities, a full screen library maintainance tool and much more. 


A netlist based, multi-layer PCB design package that 
can integrate with ISIS or other schematics software 
Includes connectivity checker, design rule checker, 
power plane generator and automatic back-annotator. 


ARES AUTOROUTE 


Our new autorouter uses an advanced, multi-strategy 
algorithm to achieve very high completion rates, yet 
when driven from ISIS, there is remarkably little 
setting up to do - Package, Router-Strategy andyORC 
data can all be read from the netlist. 2 
* Topological Route Editor (another Labcenter innovation) 
Unlimited user configurable pad, track and via styles. 
Full surface mount and metric support. 
10 copper + 2 silk layers 
1 thou resolution 
* 30x30 inch max board size 
Up to 5000 pins, 50000 trace segments using EMS RAM. 
Object oriented 2D drawing for silk screen graphics. 
* Drivers for dot matrix, pen plotters, lasers, POSTSCRIPT, 
Photoplot (Gerber), NC drill (Excellon). 
* Graphics export in IMG, BMP or EPS formats. 


fabcenter 
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ISIS DESIGNER & ARES ... 
ISIS DESIGNER & ARES А 
ISIS DESIGNER+ & ARES . 


COMBINATION PRICES 


ISIS DESIGNER 
ISIS DESIGNER+ 


* Auto wire routing, dot placement and label generation. 
Powerful editing facilities. 
Object oriented 2D drawing with symbol library, 
Comprehensive device libraries provided. 

* Device editor integral to main program 

* Output to dot matrix, pen plotters, lasers, POSTSCRIPT. 
Export to DTP packages in IMG, BMP, DXF or EPS formats. 
Multi-sheet and hierarchical designs held in one file. 
Netlist output to most popular EDA software. 
Bill of Materials and Electrical Rules Check reports. 
DESIGNER: advanced features include hierarchical design, 
Automatic Annotation/Packaging, ASCII data import, 


Budget Price CAD Software 


1515 SUPERSKETCH from only £69 
Our highly popular schematic drawing program is still 
the only budget package designed specifically for 
drawing circuit diagrams. It has all the editing features 
of ISIS DESIGNER and our Graphical User Interface 
makes it exceptionally easy to learn and use. 
Diagrams produced with SUPERSKETCH can be 
rendered on all common printers/plotters including 
POSTSCRIPT and graphics export to most DTP and 
Wordprocessing packages is also possible 

An extended device library containing TTL, CMOS, 
Memory, Microprocessor and Analogue ICs is 
available for £30. 


only £69 


An exceptionally easy to use manual PCB drafting 
package offering most of the features of ARES but 
without the netlisting capabilities. 


PCB 11 shares the same user interface as ISIS 
SUPERSKETCH and both packages plus the 
extended device library are available for just £149. 
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14 Marriner’s Drive, Bradford. BD9 4JT 


Call for demo packs 
Tel: 0274 542868 
Fax: 0274 481078 


ISIS DESIGNER+ & ARES A 
Prices inc UK delivery, exc VAT. 


POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS- 
LOUDSPEAKERS-19 INCH STEREO RACK AMPLIFIERS 


OMP MOS-FET POWER AMPLIFIERS 
HIGH POWER, TWO CHANNEL 19 INCH RACK 


THOUSANDS PURCHASED 
BY PROFESSIONAL USERS 


Ка 


THE RENOWNED MXF SERIES OF POWER AMPLIFIERS 
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W) 


MXF600 (300W + 300W) MXF900 (450W + 450W) 

ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN 
FEATURES: *independent power supplles with two toroidal transformers * Twin L.E.D. Vu meters # 
Leve! controls * Illuminated on/off switch x XLR connectors * Standard TT5mW inputs * Open and short circuit 
proof * Latest Mos-Fels for stress free power delivery Into virtually any load * High slew rate + Very low 
distortion * Aluminium cases ж МХҒ500 & МХҒ900 fan cooled with D.C. loudspeaker and thermal protection. 
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. + > Е и) 

SIZES:- MXF200 W19"xH3"2" (2U)xD1 4 = 
MXF400 W19"xH5*4" (3U)xD1 
MXF600 W19"xH5*4" (3U)xD13" 
MXF900 W19"xH5*«" (3U)xD14*" 
PRICES:-MXF200 £175.00 MXF400 £233.85 
MXF600 £329.00 MXF900 £449.15 
SPECIALIST CARRIER DEL. £12.50 EACH 


ОМР VARISPEED TURNTABLE CHASSIS 


ж Магба! arm * Steel chassis * Electronic speed 
control 33 & 45 А.Р.М. * Vari pitch control Ж High 
torque servo driven DC motor * Transit screws * 
127 die cas! platter * Neon strobe * Calibrated 
balance weight ж Removable head. shell * "2" 
cartridge fixings * Cue lever* 220/240V 50/60Hz 
* 390x305mm * Supplied with mounting cut-out 
template. 
PRICE £61.30 + £3.70 P&P 


STANTON AL500mx GOLDRING G950 
PRICI 5.95 + БО PRI 


E 67.15 + БОР P&P. 
STEREO DISCO MIXER DJ6500 


* WITH ECHO * 
STEREO DISCO MIXER with 2 x 7 band EC 
= 


і а R graphic equalisers with bar graph 
LED Vu meters. IY OUTSTANDING 
FEATURES:- including Echo with repeat & 
speed control, DJ Mic with tone control 
А talk-over switch, 7 Channels with 
individual faders plus cross fade, Cue 
Headphone Monitor. Useful combination ot 
the following inputs:- 3 turntables (mag), 3 
mics, 5 Line for CD, Tape, Video etc. 


Price £134.99 + £5.00 P&P SIZE: 482 x 240 x 120mm 


PIEZO ELECTRIC TWEETERS - MOTOROLA) 


Join the Piezo revolution! The low dynamic mass (no voice coil) of a Plezo tweeter produces an improved 
iranslent response with a lower distortion level then ordinary dynamic tweeters. As a crossover is not required 
these units can be added to existing speaker systems of up 10 100 watts (more if two are pul in series. FREE 


EXPLANATORY FLETS ARE SUPPLIED WITH EACH TWEETER. 
® TYPE “В” (KSN1005A) 3'^" super horn for general purpose speakers, 
% ТҮРЕ disco and Р.А. systems etc, Price £5.99 + 50р P&P. 
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~ ТҮРЕ 'C’ (KSN1016A).2"x5” wide dispersion horn for quality Hi-Fi sys- 


TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for 
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50р P&P. 


tems and quality discos etc. Price £6.99 + 50р P&P. 
ТҮРЕ 'D' (KSN1025A) 27х6” wide dispersion horn, Upper frequency 
response retained extending down to mid-range (2KHz). Suitable lor high 
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P. 
ТҮРЕ 'Е' (KSN1038A) 3°." horn tweeter with attractive silver finish trim. 
= Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P. 

| LEVEL CONTROL Combines, оп а recessed mounting plate, level control 

and cabinet input jack socket. 85x85mm. Price £4.10 + Op P&P. 


"Se | 
ОМР LINNET LOUDSPEAKER 


THE VERY BEST IN QUALITY AND VALUE 


Made especially to suit today s need for compactness with high output 
sound levels, finished in hard wearing black vynide with protective 
corners, grille and carrying handle. Each unit incorporates a 12" driver 
plus high frequency horn for a full frequency range of 45Hz-20KHz. 
Both models are 8 Ohm impedance. Size: H20" x W15" x 012", 


CHOICE OF TWO MODELS 
POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET 


OMP 12-100WATTS (100dB) PRICE £163.50 PER PAIR 
OMP 12-200WATTS (200dB) PRICE £214.55 PER PAIR 


SPECIALIST CARRIER DEL. £12.50 PER PAIR 
THREE SUPERB HIGH POWER 


IN-CAR STEREO BOOSTER AMPS CAR STEREO BOQSTER AMPLIFIERS 


7. Ilii 150 WATTS (75 + 75) Stereo, 150W 
Z Bridged Mono 

250 WATTS (125 + 125) Stereo, 250W 
Bridged Mono 

400 WATTS (200 + 200) Stereo, 400W 
Bridged Mono 

ALL POWERS INTO 4 OHMS 
Features: 

* Stereo, hridgable mono * Choice of 
high & low level inputs * L & R level 
controls + Remote on-off * Speaker & 
hermal orotection 


PRICES: 150W £49.99 250W £99.99 
400W £109.95 P&P £2.00 EACH 


POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL | BARCLAYCARD! 

ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC. | 

PRICES INCLUSIVE OF V.AT., SALES COUNTER. VISA AND шула 
ACCESS ACCEPTED BY POST, PHONE OF FAX. Ё 


IES IEINLIL. Y 
PED FOR CATALOGUE + 


OMP MOS-FET POWER AMPLIFIER SUPPLIED READY BUILT AND TESTED. 


les now enjoy a world-wide reputation for quality, reliability and performance at а realistic price. Four 

vallabie to suit the needs of the professional and hobby market i.e. Industry, Leisure, instrumental and Hi-Fi 

etc. paring prices, NOTE that all models include toroidal power supply, integral heat sink, glass fibre P.C.B. and 
drive circuits to power a compatible Vu meter, All models are open and short circull proof. 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 


OMP/MF 100 Mos-Fet Output power 110 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 45У/и5, 
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R. 
-110 dB. Size 300 x 123 x 60mm. 
PRICE £40.85 + £3.50 P&P 


А 


OMP/MF 200 Mos-Fet Output power 200 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 50У/и5, 
T.H.D. typical 0.001%, Input Sensitivity 500mvV, S.N.R. 
-110 dB. Size 300 x 155 x 100mm. 

PRICE £64.35 — £4.00 P&P 


—————————————————— 
OMP/MF 300 Mos-Fet Output power 300 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 60V/uS, 
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R. 
-110 dB. Size 330 x 175 x 100mm. 

PRICE £81.75 + £5.00 P&P 


—.—————-————— 
ОМР/МЕ 450 Mos-Fet Output power 450 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 75У/и5, 
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R. 
-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2 
Second Anti-Thump Delay. Size 385 x 210 x 105mm. 
PRICE £132.85 + £5.00 P&P 

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: 
STANDARD - INPUT SENS 500mV. BAND WIDTH 100KHz. 


PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS 
775mV, BAND WIDTH 50KHz. ORDER STANDARD ORPEC. 


Vu METER Compatible with our four amplifiers detailed above. А very accurate 
visual display employing 11 L.E.D.s (7 green, 4 red) plus an additional on/off 
indicator. Sophisticated logic control for very fast rise and decay times. Tough 
moulded plastic case, with acrylic tinted front. Size 84 x 27 x 45mm. 

PRICE £8.70 + 50p P&P 


LARGE SELECTION OF SPECIALIS 
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH 
FREQUENCY BULLETS AND HORNS, LARGE (А4) 5.А.Е. 


(50р STAMPED) FOR COMPLETE LIST. 
From McKenzie Professional Series 


From McKenzie Studio Series 


McKENZIE:- INSTRUMENTS, P.A., DISCO, ET 


ALL McKENZIE UNITS 8 OHMS IMPEDANCE 

8" 100 WATT Р C8-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO. 

RES. FREQ, 80Hz, FREQ. RESP. TO 7KHz, SENS 96dB. PRICE £31.45 + £2.00 P&P 
10" 100WATT @ C10-100GP GUITAR, VOICE, KEYBOARD, DISCO, EXCELLENT MID. 

RES. FREQ. 72Hz, FREQ, RESP. TO 6KHz, SENSS7dB. PRICE £38.89 + £2.50 PAP 
10° 200WATT $ C10-200GP GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID. 

RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 9748. PRICE £53.21 + £2.50 P&P 
12" 100WATT P C12-100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO. 

RES.FREQ, 49Hz, FREQ, RESP. TO 7KHz, SENS 98dB. PRICE £40.35 + £3.50 P&P 
12^ 100WATT P C12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCO. 
RES. FREQ 45Hz, FREQ. RESP. TO 12KHz. SENS 97dB. PRICE £41.39 - £3.50 PAP 
12" 200WATT Š C12-200B HIGH POWER BASS, KEYBOARDS, DISCO, P.A. 

RES. FREQ. 45Hz, FREQ. RESP. TO SKHz, SENS 99dB. PRICE £71.91 + £3.50 PAP 
12" 300WATT 6 С12-3000Р HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC. 

RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE С95.66 + £3.50 P&P 
45° 100WATT P.C15-100BS BASS GUITAR, LOW FREQUENCY, Р.А., DISCO. 

RES, FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS 9848. PRICE © 59.05 + £4.00 PAP 
15" 200WATT P C15-200BS VERY HIGH POWER BASS. 
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98dB. 

457 250WATT 5 С15-25085 VERY HIGH POWER BASS. 
RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 9948. PRICE £90.23 + £4.50 P&P 
15" 400WATT 5 С15-400В5 VERY HIGH POWER, LOW FREQUENCY BASS. 

RES. FREQ. 40Hz, FREQ. RESP. TO 4 KHz, SENS 100dB. PRICE £105.46 + £4.50 P&P 
18° 500WATT 8 С18-50085 EXTREMELY HIGH POWER, LOW FREQUENCY BASS, 

RES. FREQ. 27Hz, FREQ. RESP. TO 2KHz, SENS. 98dB. PRICE £174.97 + £5.00 PAP 


EARBENDERS:- НІ-ҒІ, STUDIO, IN-CAR, ЕТС 


ALL EARBRMDER UNITS 8 OHMS (Except 88-50 А EB10-50 which are dual impedance tapped @ 4 &8 ohm) 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND 

8" SOwatt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P 
40° БОМАТТ EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 

RES. FREQ. 40Hz, FREQ. RESP. TO SKHz, SENS. 9948. PRICE £13.65 + £2.50 РАР 
10" 100WATT EB10-100 BASS, HI-FI, STUDIO 

RES, FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS S6dB. 

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO. 
RES. FREQ. 25Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P 
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND 

574! БОМАТТ ЕВ5-бОТС (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB. 

6*3" 60WATT ЕВ6-6ОТС (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 9448, 

B^ 60WATT ЕВ8-80ТС (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC. 
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P 
10^ 60WATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC. 

RES. FREQ, 35Hz, FREQ. RESP. TO 12KHz, SENS 9898, PRICE £16.49 + £2.00 PAP 


PRICE £80.57 + €4,00 PAP. 


PRICE £30.39 + £3.50 РАР 


PRICE £9.99 + £1.50 P&P 
PRICE £10.99 — 1.50 РАР 


IPROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS 
SW TRANSMITTER 60-100MHz, VARICAP CONTROLLED PROFESSIONAL M 
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @0.5AMP. ^ 
PRICE £14.85 + £1.00 P&P 


FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY ӘУ BATTERY. 
RICE CRE оор PHOTO: 3W FM TRANSMITTER 


B.K. ELECTRONICS 


UNITS 1& 5 COMET WAY, SOUTHEND-ON-SEA, 
ESSEX. SS2 6TR. 
Tel: 0702-527572 Fax:0702 - 420243 
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Editorial 


he seasons greetings to you 

all. 
In a few months time, ETI will 
celebrate 20 years of existence. It 
has seen many changes in style, 
editorship, ownership апа 
content but despite varying 
economic climates you the buyer 
and reader has ensured its 
continued survival. 

I undersand there is a band of 
individuals who can still boast of 
having every copy of ETI — such 
loyalty is indeed  gratifying. 
Whether you have every ETI, 
been a past editor,staff member 
or a contributor, it would be great 
to hear from you to celebrate this 
anniversary. | am often asked 
what happened to old ‘thingy’ 
who did that ‘whatsit’ years ago. 
Ringing the Changes 
With the seasons spending 
underway, thoughts tum to 
buying the latest hi-tech gadget 
for a friend, partner or even 
oneself. Just what you buy could 
be affected by its continued 
existence. It may be ‘out-of-date’ 
next year. The pace of tech- 
nological advance (sometimes 
said to be following an 
exponential increase) is so fast 
that most electronic items have a 
‘built-in’ redundency time. For 
some consumer electronics 
manufacturers this is down to 6 
months. We find ourselves being 
forced to decide the point of 
entry in this technological race 
accompanied by all the risk 
factors associated with it. The 
next generation might be 
cheaper and a different colour! 

The paradox is with the buyer 
who given the chance, would 
choose the once-off investment 
like the everlasting car or light 
bulb but after a period of time 
becomes tired with experiencing 
the same effects and so wants a 
change. Static design, по 
development and total reliability 
are по options for a 
manufacturer and so at last we 
become consumers to stimulate 
our senses, satisfy our well-being 
and keep the economy going. 

And finally,] must apologize to 
you all and Ray Marston for the 
non appearance of Test Gear 
Basics this month. This was due 
to lack of space and upholding 
the coverlines. 

Paul Freeman 


I fyou're one of those drivers with a super-loud in-car 

hi-fi system, and you play it at around 100dB while 
you're driving you'll have noticed, no doubt, how it is 
that ambulances, fire engines and (worst of all) police 
cars on emergency calls seem to nip up on you out of 
fresh air. Music from your in-car system drowns out 
noise from emergency vehicles' sirens, so you don't 
hear a warning before they arrive. Result: you look a 
fool and the emergency vehicles are delayed till you get 
your act together and move out of their path. 

Currently, ambulances in the East Sussex area 
are being used to test a new system designed to over- 
come the problem of dozy in-car entrtainment enthu- 
siasts. The system, called early warning advance code 
(EWAC) uses transmitters in emergency vehicles and 
corresponding receivers in vehicles. Receivers, on 
picking up an emergency signal, override in-car sound 
Sources instead playing a warning that emergency 
vehicles are coming through. 

Initially, this is being tested on cars belonging to 
the various public services but, if successful, it will 
probably be the sort of gadget fitted to all car sound 
systems as a legal requirement on manufacturers. Jok- 
ing aside, such a system could be installed easily into 

ай new vehicles and sound systems, such that motor- 
ists — whether or not the car’s sound system is on — 
could be warned long before conventional warnings 
reach their ears. That’s no bad thing. 


European LCDs? 


Philips is setting up a factory to develop and manufac- 
ture active matrix liquid crystal panel displays. The dis- 
plays, up to 14inch, will be the first madein Europe and 
herald at least a partial stem to the flow of eastern-pro- 
duced LCDs. 

While Philips has initiated the factory in its own 
name, it is not against other European manufacturers 
joining in and supporting the venture. Previously, 
European manufacturers have only just been arguing 
about the best way forward: Which technology to use, 
where to do it, who has contyol and so on. Philips, real- 
ising you can take a horse to water but you can't make 
it drink, has simply takengthe bull by the horns and 
placed all its eggs in one basket. ” 

Finally, while I'm іп metaphor-mode, remember 
that if three dogs chase a rabbit they cannot kill it, and 
wanton kittens make sober cats. If you get my drift. 


On the Lines 


Amsirad is currently developing (with GEC Marconi) a 
videophone aimed at mass-markets. If rumours are to 
be believed the videophone will have a three by four 
inch flip-up colour LCD screen and an in-built video 
camera. It’s being designed to operate on existing tele- 
phone lines, and Amstrad's aimis to getit to the market 
with a price of around £300. 

If the videophone (due for launch near Christmas 
1992) can be developed and produced with these cri- 
teria it should shake up the telephone market consid- 
erably. Amstrad always has been a company which 
develops innovative products and has considerable 
experience doing so. In fact, to borrow an advertising 
slogan from one of Amstrad’s competitors; if anyone 
can, Amstrad can. 


Unfortunately for Amstrad though, innovative 
products aren’t always the products which make sus- 
tained fortunes. Amstrad made its name in cheap and 
cheerful audio products many years ago (I've still gota 
twenty-year-old Amstrad Multiplex 3000 stereo tuner 
— remember those — which I use in my study). Alan 
Sugar himself, 1 am sure, would agree that Amstrad 
audio products were never what you might call hi-fi, 
but they worked and served a purpose, Once entering 
computer and, lately, satellite receiver areas, Amstrad 
left the audio arena behind: despondent of low profit 
margins and rapidly changing fads. 

This year, it looks as though Amstrad is about to 
make its first ever trading loss, however. Computers 
and satellite receivers, it seems, don't have such high 
profit margins either. So where does this leave 
Amstrad? Looking at audio products again, would you 
believe? However, equipment will be made in China by 
a separate company, and simply badged with the 
Amstrad names (either Amstrad, Fidelity and, per- 
haps, Sinclair). 


On the Satellite Front 


Talking about Amstrad's satellite receiver business 
prompts me to look at receiver sales nationally. Some 
430,000 systems had been installed in the UK up to 
the end of August 1991 (when last figures were 
released). With the traditional expected rise of system 
sales coming up to Christmas, it's more than likely over 
750,000 systems will have been installed within the 
year. 

This means Sky, with its bold prediction of over 
two million recelvers picking up its broadcasts from the 
Astra satellite by the end of 1991, will be more than 
vindicated. 

With the launch of the Comedy Channel, Sky's 
total line-up of six channels, coupled with another five 
channels from various UK-based satellite broadcas- 
ters makes an impressive array of services from a 
single-dish installation. 

Returning to Amstrad, it’s easy to see that its new- 
est satellite product; a video recorder with in-built 
satellite receiver and decoder is going to be a winner, 
and can only further boost sales into a market still just 
in its infancy. It's arguable, | suppose, but it’s my feeling 
that the name Amstrad could become synonymous 
with satellite receivers as a generic name rather thana 
trade name, in much the same way as hoover has 
become a generic name for vacuum cleaners — 
whether or not it has been made by the Hoover com- 


pany. 
Sign of the Times 


Thomson, current owners of Ferguson in the UK, is 
about to close down the last wing of the television 
manufacturing company with the loss of some 700 
manufacturing jobs. This is something of a telling tale 
when, after all, Ferguson in 1982 had 7000 manufac- 
turing jobs. Ferguson's last factory has been losing 
money since long before Thomson took over, butit isa 
sad indictment of British manufacturing capabilities 
(albeit French-owned) when numerous Japanese tele- 
vision manufacturers have set up shop in the UK and 
make significant profits from doing so. 

Keith Brindley 
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NEWS 


D olch Computer Systems has 
introduced the first ever 
implementation of Full Motion 
Video in colour on its PAC 386 
and 486 portable PCs, using a 
Thin Film Transistor (TFT) flat 
panel colour display, which 
exceeds all standards of the Multi- 
media PC Marketing Council. It is 
available as an option on existing 
Dolch PAC models for £3750.00. 
FULL MOTION VIDEO 

“Full Motion Video” is used in 
mobile multimedia computing 
systems which until recently has 
only been possible on a conven- 
tional CRT display. Dolch esta- 
blished the vehicle for this break- 
through when it introduced the 
world’s first implementation of 


Chips and Technologies’ VGA flat. 


panel controller in April 1991. 
Using the Sharp 640X480 TFT 
colour flat panel, this second gen- 
eration TFT technology yields a 
24,389 colour palette display with 
response time of better than 
40ms. 

The video picture can be input 
from any PAL, SECAM or NTSC 
compatible analogue source. Pre- 
sented within the Multimedia 
Extensions of Microsoft Windows, 
the image can be scaled, posi- 


he Hitachi 681-XA Plotter is 
now available from Thurlby- 
Thandar Ltd. This is a high speed 
model in a compact format, that 
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WORLD'S FIRST FULL MOTION VIDEO ON A 


TFT PORTABLE COMPUTER 


tioned and shown with any num- 
ber of freeze-frame video win: 
dows. Images may be cropped, 
panned and saved in any popular 
format TARGA, VGA, TIFF, 
PCX... and graphics may be 
superimposed for titling and 
annotation. 

The education, entertain- 
ment, and corporate presentation 
segments are each expected to be 
major contributors to dramatic 
growth in the Multimedia market. 

Establishing industry-wide 
support for Multimedia applic- 


ations, Microsoft joined with 11% 


other leading industry PC suppli- 
ers to establish The Multimedia 
PC Marketing Council. The 
Council uses an ‘MPC’ trademark 
as a symbol of multimedia plug- 
and-play functionality in the same 
way VHS signifies compatibility 
between video cassette recorders, 
and video tapes. 

DOLCH POWER 
PORTABLES 

For over 4 years, Dolch Computer 
Systems has consistently led the 
industry in high performance 
portable computing. As a matter 
of record, third party tests by 
major media expects have shown 
that Dolch offers four out of five 
fastest portables in the world. 
With models ranging from 386SX 
machines running at 20MHz to 
486DX machines running at up to 
50MHz, the Dolch power port- 
able is an ideal platform for multi- 


- 


media computing. 

Dolch Computer Systems 
manufactures and markets a 
range of high performance 386 
and 486 mains powered portable 
computers. The parent company, 
now based in Milpitas, California, 


HIGH SPEED A3/A4 PLOTTER 


adapts to most computer systems. 
The Plotter features a four pen, 
four colour system and has a 
plotting speed of 400mm 


(15.7in)/s maximum in the axial 
direction and 565mm (22.2in)/s 
maximum at 45°. 


The 681-XA has a distance 


was founded in 1976 by Volker 
Dolch, a German pioneer in mic- 
roprocessor-based instrumenta- 
tion. 

Further information: Dolch 
Computer Systems (UK) Ltd. Tel: 
(0908) 690880. 


accuracy of 0.3% of shift distance 
+0.2mm, repeatability 0.2mm 
with a pen exchange accuracy of 
0.2mm. This makes it an instru- 
ment for detailed CAD drawing. 
The effective plotting area is 
404X277mm (15.9X10.9in) 
allowing A3 or A4 paper to be 
used. Various pens including dis- 
posable ink, fibre, ball-point and 
ink can be used. 

The 681-XA supports HP-GL 
based plotting commands and is 
therefore able to use comprehen- 
sive libraries of application sof- 
tware. RS-232C and Centronics 
8-bit parallel interfaces are pro- 
vided. A buffer memory of 6655 
bytes is standard. The 681-XA 
costs £495 plus VAT. Contact: 
Thurlby-Thandar Ltd. Tel: (0480) 
412451 


Т. new low cost payphone 
from Maplin Electronics will 
bea boon to many landlords, par- 
ents and small business, faced 
with an ever increasing phone 
useage bill. The Solitaire 1000 
payphone from Rathdown Indus- 
tries is a plug-in payphone with 
multicoin operation. It includes 
for the first time payphone and 
call barring functions, ideal for the 
supervised environment where 
control of telephone usage is 
necessary, for example in the 
domestic or shared accommoda- 
tion situations. 

Some of the features include: 


B T is giving customers greater 
ability to choose and control 
the kind of premium rate services 
phoned from their lines. 

New initiatives will separate 
adult and most chatlines from 
general information and family 
services, and will provide 
extended call barring facilities. 

A new two prefix system for 
premium rate services operated 
over BT’s lines will come into 
effect in early December, 

The new prefix — 0891 — will 
be restricted to general informa- 
tion and family entertainment ser- 
vices. The 0898 prefix will conti- 
nue to be available for any prem- 
ium rate services, including adult 


pay-on-answer operation, table 
top or wall mounting, using 
prompts by LED's and tones, pro- 
grammable for rates, owner 
selectable options for non-cash 
calls ie local/STD; peak/cheap, 
inductive coupler for hearing aid 
working, and microphone mute 
for private local conservation. 
The unit can also be programmed 
for owner-mode international 
calls only, and owner mode by 
PIN access from the telephone. 
The multi-coin cashbox has a 
capacity for up to 100 coins. - 
The Payphone 1000” costs 
£119.95 (Special offer). 


CONTROL FOR 


lines and chatlines. 

The (0891 prefix will be 
governed by new provisions in а 
revised Code of Practice being 
drawn up by the premium rate 
industry’s watchdog ICSTIS — the 
Independent Committee for the 
Supervision of Standards of Tele- 
phone Information Services. 

The code will forbid provision 
of adult, chatline and most live 
conversation services over lines 
using the new 0891 prefix. 

Customers served by digital 
exchanges — at present able to 
opt for a blanket barring of calls to 
all premium rate numbers — will 
have two barring options. They 
can keep access to 0891 numbers 


EASY ISDN TESTER 


то Communications has 
released an innovative ISDN 
hand held tester which is believed 
to be one of the lightest and smal- 
lest Basic Rate testers for ISDN 
currently available. 

The Trend aurora? responds to 
the PTT engineers need for an 
easy to use tester for engineers, 
who have only had to test ana- 
logue circuits in the past and now 


while preventing calls to 0898 
lines; or bar calls to all premium 
rate service lines. 

Call barring for premium rate 
services was first introduced in 
February 1991, and allows cus- 
tomers to bar calls to all such ser- 
vices operated over BT, Mercury 
Communications Ltd and Voda- 
fone lines. The prefixes currently 
concerned are 0898, 08364, 
0839 and 0881. 

There is no charge for install- 
ing or removing call barring. It is 
available to all 12 million BT cus- 
tomers served by digital 
exchanges. 

Duncan Ingram, manager of 
BT's Callstream service which 


need to install, commission and 
test digital/ISDN services at the 
S/T and U reference points, 
The Trend aurora? can perfom 
voice and data transmission tests 
and conforms to CCITT recom- 
mendations 1.420 and 1.430. 
For further information please 
contact: Sharon Bernstein TOP 
Counsel. Tel: 071 924 4043, 


PREMIUM RATE LINES 


supplies lines to premium rate ser- 
vice providers, said: “Our research 
has shown customers want this 
extra choice. Many had found full 
cal barring too sweeping. 
Although they might not want to 
contact adult or chatline services 
they still wanted to be able to call 
services they found useful or 
informative, such as travel and 
weather information, or charit- 
able organisations. 

“We are pleased that our con- 
tinued technical advances and 
network modernisation mean 
that we can now offer this extra 
choice for our customers.” 
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S has introduced what 
is claimed to be the world's 
first true linear optocoupler. 
Designated IL300, this device 
departs from the usual output 
transistor configuration. Exhibit- 
ing a change of transfer gain of 
just 0.005%/°C, the device almost 
eliminates the large variations in 
current transfer ratio usually asso- 
ciated with optocouplers. 

The phrase ‘linear optocou- 


£2 


T has launched a major new 

scheme — Project Gemini — 
to encourage understanding and 
awareness of electronic commu- 
nications across the school curri- 
culum. 

A total of £175,000 funding 
will be available during the course 
of the project, which will run for 
two years under the supervision 
of the National Council for Edu- 
cational Technology (МСЕТ). 
Schools, LEAs or consortia within 
education will be able to bid for 


SIXTEEN 
CAMERAS 
RECORDED 
ONA 
SINGLE 
VIDEO 


TAPE 


he Javelin Uniplex сап 

record up to sixteen black 
and white or colour cameras onto 
a single video tape. Unlike quad 
splitters, or other simple multi- 
screen display units, Uniplex 
records a full screen camera 
image to each frame of tape. 
Recorded images can be replayed 
on a single monitor, as a full 
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FIR 


pler’ has always been something 
of a contradition. However, this 
optocoupler uses an optical feed- 
back loop to neutralise gain and 
offset drift caused by temperature 
and LED degradation. 

The optocoupler contains a 
CaAlAs infra-red LED that irradi- 
ates two separate isolated PIN 
diodes. One photodiode supplies 
an output signal and the second a 
feedback signal to control the 


money from this fund to under- 
take work relating to electronic 


communications. Provision of а“ 


project manager and other runn- 
ing costs brings BT’s total support 
to £250,000. 

BT’s Chairman lain Vallance 
commented: “Gemini will help 
provide UK schoolchildren with 
access to the tools necessary for 
handling and processing elec- 
tronic information. For the future, 
we must look to a new generation 
who have grown up confident in 


screen display or in a choice of dif- 
ferent modes from 16 individual 
cameos to four way split, nine way 
split, 8+2, 12+1, 4+3, or picture 
in picture. 

Uniplex is also capable of 
expanding the image on screen by 
providing a full electronic times 
two zoom. By using the pan and 
tilt facility, precise positioning of 


50,000 SCHEME FOR SCHOOLS’ 


iue 


ST TIME LINEAR OPTOCOUPLER 


LED drive cument via a single 
external operation amplifier cir- 
cuit. This arrangment compen- 
sates for the LED's inherent non- 
linear time and temperature char- 
acteristics. 

Using a type 741 operational 
amplifier with an IL300 would 
create an isolation amplifier with 
a linearity exceeding 0.1%. With 
OP-07 devices, the linearity 
approaches 0.01% (12-bit linear- 


their use of communications tech- 
nology.” 
The four aims of Project Gem- 
ini are: 
to support children’s learning 
to encourage, develop and dis- 
seminate effective uses of elec- 
tronic communications 
to promote the development 
of wider expertise in the use of 
electronic communications 
to develop materials that will 
be of wider benefit. 
It is intended that work under- 


thezoom within the field of viewis 
also possible. 

A remote keyboard adaptor 
allows the keyboard to be located 
up to 300 feet from the Uniplex or 
enables a second keyboard to be 
used with the system. À multiport 
controller allows an operator to 
control up to 16 Uniplex systems 
and 256 cameras from one key- 


TECHNOLOGY 


ity). Using chopper-stabilised op- 
amps, performance will far 
exceed even 12-bit linearity. 

The IL300’s stability and isola- 
tion characteristics suggest it 
could apply to usage in industrial 
sensors, medical transducers and 
mains-powered switched mode 
power supplies as well as audio 
for signal interfacing and digital 
telephone isolation. 


taken by the projects should cover 
all abilities, all phases (including 
teacher education) and aspects of 
working with children with special 
needs. 

Results of the work — whether 
resource material, teaching pro- 
grammes or training courses — 
wil be published and dissemi- 
nated widely, to ensure maximum 
impact from the project. 


board. 

Ideal for multi-camera applic- 
ations, Uniplex is compatible with 
al CCTV equipment including 
thelatest colour cameras and new 
format Super VHS video recor- 
ders. 

For further information con- 
tact Javelin Electronics, Califor- 
nia, USA. Tel: (213) 327 7440. 


aplin Electronics has intro- 

duced the all-new calcula- 
tor sized, auto-ranging digital 
multimeter in a plastic wallet. The 
leads are permanently connected 
and fold up into the wallet. The 
meter has а 3'/-digit LCD panel 
and reads DC/AC volts, resist- 
ance and includes a continuity 
buzzer. А three position slide 
switch and push-button select up 
to five ranges. A second push-but- 
ton operates as range hold with 
the option of auto or manual 
range finding. 

The ranging is automatic 
(input dependent) but can be 
manually bypassed with the 
‘range hold’ button. In addition to 
the display and range indication, 
there is a ‘low battery’ warning on 
the LCD panel. The meter is sup- 
plied with batteries (replacement 
type SG 13), test leads and instruc- 
tion manual. 

DC Volts: Range: lmV to 
200V; AC Volts: Range: ImV to 
400V; Resistance: Range: 0.12 to 
2М9; Overload protection: 400V 
RMS; Continuity test: Buzzer 
sounds if resistance under 200Q 


NEW 


T today announced the 
introduction of a new gener- 
ation of user friendly payphones 
which will offer a choice of up to 
three payment methods in a 
single model. 
The announcement comes at 


ADsoft Systems announce 

the release of their Sche- 
matic Drawing Package for the 
Amstrad CPC6128 and 
PCW8256/8512 computers. The 
package runs under CP/M+ and 
consists of a Schematic Editor, a 
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AUTO i MANDAL RANGE 


RANGE HOLD 


The pocket 
£16.95 (incl VAT). 


DMM costs 


GENERATION OF PUBLIC PAYPHONES 


atimewhen BT's quality of service 
results show more than 95 per 
cent of its 97,000 payphones are 
working at any one time. 

The company has signed an 
initial contract worth more than 
£10 million with Landis & Gyr 


Communications (UK) Limited 
for several thousand of the new 
payphones, which will accept a 
combination of payment meth- 
ods — coins, BT Phonecards and 
credit cards. At present, most BT 
public payphones accept either 


CIRCUIT DRAWING PACKAGE 


Print Program and а Symbol Lib- 
rary. The symbol library contains 
mosts of the commonly used 
component symbols such as resis- 
tors, capacitors, transi&tors, logic 
gates etc, and can be customised 
and expanded by the user. Dia- 


grams of up to 50X50 inches can 
be drawn with typically over 5000 
objects per drawing. А novel 
printing technique ensures excel- 
lent printgut quality, even on the 
most basic of dot matrix printers. 

The package costs just £29.99 


itsubishi Electric has 

released a low cost, high 
performance laser diode module 
for connecting a 1.3um wave- 
length light source to a single 
mode optical fibre. It will be used 
in applications requiring high 
speed data transfer in computer 
mainframe networks up to 1km in 
length. 

The module is available in two 
power output versions: The FU- 
16SLD-N1 has a maximum opti- 
cal power output of 2.5mW and 
the FU-16SLD-N3 has a rating of 
0.5mW. Both diodes have a maxi- 


coins or BT Phonecards, and a 
thousand also accept credit cards. 

The new multi-payment pay- 
phones, which will be rapidly 
brought into service from 1992, 
are the result of extensive research 
carried out by BT. 


with a £5.00 discount for regis- 
tered users of any other CADsoft 
product. For further details, send 
an SAE to: CADsoft Systems, 18 
Ley Crescent, Tyldesley, Man- 
chester, M29 7BD. 


APABILITY LASER DIODE MODULE 


mum threshold current of Z0mA 
and a typical operating current of 
30mA. Typical values for operat- 
ing voltage and rise-and-fall time 
are 12V and 0.3ns respectively. 
Tracking error is 0.5dB. 

The laser diode is housed ina 
metal case for good optical isola- 
tion and each module incorpo- 
rates a photodiode for monitoring 
purposes. This consumes a typi- 
cal current of 1 or 0.6mA respect- 
ively for the FU-16-SLD-N1 and 
FU16-SLD-N3 models. 

For further information con- 
tact: Mitsubishi Electric UK Ltd. 
Tel: 0707 276100. 
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NEWS 
stateside 


New data 
acquisition 
system-chip 


А‘ company has integrated 
a fully differential self-cali- 
brating 12-bit plus-sign A/D con- 
verter, sample-and-hold ampli- 
fier, memory, digital control 
circuitry, and extensive analogue 
functions to form a data acquisi- 


tion system chip that can replace 
hybrid ICs and board-level pro- 
ducts. 

Operating at 5V, the 
LM12458 performs high-speed, 
high-precision conversions (8.8 
microseconds for 13 bit; 4.2 mic- 
roseconds for 9 bit (8 bit plus- 
sign) on up to eight programm- 
able channels. The power con- 
sumption is 25mW maximum. 
The board or hybrid-level hard- 
ware that the LM12458 replaces 
would consume at least 10 times 
as much power and require multi- 
ple +5, 10 or 15V supplies. 

Up to 32 consecutive conver- 
sions, using two's-complement 
format, can be stored in an inter- 
nal 32-word FIFO data buffer. An 
internal 8-word RAM can store 


the conversion sequence for up to * 


eight acquisitions throughout the 
8-input multiplexer. 

A system’s host processor 
does not need to control the data- 
acquisition chip on a real-time 
basis. The LM12458 can store 
instructions, sequence these 


Overcoming PWB problems 


o overcome problems posed 

by high-density, surface- 
mounted boards, researchers at 
Rensselaer Polytechnic Institute 
have devised a non-contact tech- 
nique to probe test points on such 
dense boards. 

This laser-based electrical test- 
ing of functional PWBs - 
described by RPI researchers at 
an International — Electronics 
Manufacturing Technology sym- 
posium in San Francisco — uses a 
plasma technique to probe signals 
generated by the electronic circui- 
try on the board. 

The plasma, a hot and highly 
conductive ionized gas, is created 
by focusing а high-power 
Nd:YAG laser beam on highly 
conductive metal foil, such as 
tungsten or copper. This narrow 
stream of laser-induced plasma 
provides a conductive pathway 
between the point on the board 
and a specialised electrode. The 


system was developed under a 
contract from Digital Equipment 
Corp. А 

The electrode is connected ї 
an oscilloscope and serves as the 
probe, while the PWB is mounted 
on a positioning system. The 
plasma technique provides a non- 
loading conductive path for a 
period of 10 to 20 microseconds. 
Signals appearing at the contact 
point of interest on the board can 
be monitored or probed during 
thig period without affecting the 
operation of the devices under 
test. 

The researchers have sugcess- 
fuly accessed complex boards 
with 20-mil line widths and spaces 
to confirm the non-contact obser- 
vability of the естісе. High- 
frequency boards to show the 
plasma technique can maintain 
signal integrity at 500MHz. 


DATA-ACQUISITION CHIP PACKS MEMORY 


The LMI2458 is equipped with 32-word FIFO and 8-word RAM 


$ "Data Bus i: 
= buffer ы 


interrupt cc 


- Interrupt * 
М9 register 2 


Select and | 
control - 


logic > 


| Configuration 
| register | 


* Instruction e 
: RAM 8 x 483 


instructions, and store the results 
in an on-chip memory. 

A sequencer and a 16-bit timer 
control the conversion cycles and 
the 16-bit programmable length 
FIFO memory (32-word length 
maximum) is used for onchip data 


SOURCE: NATIONAL SEMICONDUCTOR CORP. 


storage. By storing multiple con- 
version results on-chip, this 
relieves the external microproces- 
sor from servicing the converter 
after each cycle. 

National Semiconductor 
Corp. Santa Clara, California. 


Welding flexible substrates 


new approach to forming 

metal contacts in electronic 
circuits could result from a novel 
elastic substrate. Using a new 
method, gold films have been 
welded together under normal 
room conditions by pressing them 
together with small applied loads. 

With current technology, 
extreme physical conditions of 
one kind or another are required 
for bonding metals; soldering and 
welding require high tempera- 
tures while room-temperature 
welding requires extremely high 
pressures. 

The key ingredient in the new 
process is a material called poly- 
dimethylsiloxane (PDMS), which 
can be formed into thin elastic 
membranes. When exposed to 
oxygen at high temperatures, 
PDMS forms a silicon dioxide 
layer suitable for electrical isola- 
tion. Metals do not adhere very 
well to the silicon dioxide layer, 


requiring the application of an 
exotic process called ‘self-assem- 
bled monolayers’ developed at 
Harvard University’s chemistry 
department. 

Chemists have found that cer- 
tain complex organic compounds ' 
can ‘self-assemble’ into complex 
structures on the molecular level 
with a wide range of useful chemi- 
cal and physical properties. A self- 
assembled structure is able to 
form a strong bond between the 
silicon dioxide and a thin gold 
layer vacuum-evaporated on top. 
The resulting composite material 
is so flexible that the gold layer 
‘flows’ around surface impurities 
that normally prevent metal 
bonding, allowing two gold/ 
PDMS films to weld together on 
contact. The composite material, 
developed by Dow Corning of 
Midland, Michigan, could be the 
basis for novel electronics 
devices. 


апа a speci sed Cere esas i gii rt 


Research on 
noise 


new model of neuron be- 
haviour confirms that noise 
plays a crucial role in natural- 
information-processing systems. 
Complex system analysts at 
Los Alamos National Labora- 
tories found that a simple two- 
state model of a neuron would 
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faithfully reproduce experimental 
data from live neuron studies only 
when a specific noise term was 
added. , 

While neuro-physiologists 
have long known that noise is a 
prevalent component in all nerve 
transmissions, it was assumed 
that neural systems had simply 
developed a tolerance for noise. If 
the new model turns out to be cor- 
rect, it conclusively proves that 
noise is a crucial computational 
element in the brain’s functioning 
and would have to be introduced 


if it did not occur naturally. 

The discovery reinforces 
recent attempts to circuit design- 
ers to include noise as a computa- 
tional element in digital circuits. 
The model also gives a clue to one 
possible role for noise in neuron 
dynamics — it provides a signifi- 
cant stabilizing factor. Since neu- 
rons are essentially dynamic sys- 
tems with two stable states, firing 
or resting, the model is based ona 
dynamic system characterised by 
a pair of potential energy wells. 
Input, in the form of a regular sin- 


usoidal oscillation with noise 
added, drives the system back and 
forth between its two energy wells. 

Not only is a fairly large noise 
term required to reproduce ex- 
perimental results, but the pre- 
sence of noise also makes the out- 
put stable even with large 
variations in the configuration of 
the potential wells. Thus, even 
though individual neurons can 
vary widely in their physical 
parameters, their noise-induced 
dynamics make them perform 
within tight margins. 


11 


READ\WRITE [au 


Praises All Round 


H from a slow constructor, 
is a belated thank you to 
some of your present and past 
advertisers. 

Firstly, to ILP for ten years of 
trouble-free hi-fi from the easiest 
kits a lazy audiophile evercame 
upon. 

Secondly to Wilmslow for 
putting true studio quality speak- 
ers into easily assembled flatpack 
kits. Their Volt drive units have 
had excellent reviews, and I can 
vouch that their top-of-the-line 
speaker at £700 almost equals 
the famed Quads in my opinion at 
£1600 for transparency and far 
surpasses Quads in power handl- 
ing. With these Wilmslow units 
coupled to an A R Cambridge CD 


player, I feel equiped to judge any 
audiophile class amplifier without 
being let down by either the front 
end or the speaker end of the 
chain. 

So thirdly thanks to Hart Elec- 
tronics for building me the JLH 
amplifier Кїї. (shame I know that I 
didn't build it myself). Тһе Найк 
is professionally finished, and the 
performance is Jaguar class: 
relaxed, powerful smooth and 
involving. The JLH amp effort- 
lessly performs the ultimate 
magic: simply dissolving away 
your back wall, and puts you up 
there on stage among the singers. 

Thank you also to ETI, for 
holding it all together. All the hi-fi 
goodies totalled around £2000. 


No doubt I could have spent the 
same money tramping the Totten- 
ham Ct Rd area and eventually 
got something nearly as satisfy- 
ing. But I know from experience 
that it would have taken a long 
time to audition all that stuff in the 
high street and [would have heard 
an awful lot of expensive rubbish 
before the end of it. What amazes 
meis the consistent high quality of 
the kits, the ease of ordering and 
assembly, and above а the fun of 
reading the background articles. 
Dr Nick Maroudas, Haifa, 
Israel 

Thank you Dr Maroudas for your 
points, it is nice to hear the com- 
ments from a satisfied customer, 
people generally onlv put pen to 


paper because of their dissatifac- 
tion. 

Hi-fi is a minefield of choice 
and quality. Technical specifica- 
tion aside, individual perception 
of quality sound must differ 
greatly and so there can never be 
an ultimate system for everybody. 
The companies vou happen to 
have approached were able to 
deliver the goods to your satisfac- 
tion. When buying hi-fi equip- 
ment, the difficult equation is 
whether one buys on specifica- 
tion oron hearing the end resultin 
asalesroom. It is advised thatonly 
an experienced constructor put 
together highlv priced kits in 
audio, as there are so many pit- 
falls. — Ed. 


———————————————————— 


Ideas Corner 


LE ЕТІ March 1990 you 
published an article from Geoff 
Martin which was a collection of 
ideas and suggestions. This has 
led me to jot down lots of my 
grievances and ideas, which I feel 
may be worth airing. 

Assuming I am a typical elec- 
tronics hobbyist (a brave assump- 
tion!), I occasionally seem to suf- 
fer from such association 
whereby friends and relatives 
drop off the odd electrical gadget 
which has temporarily 'shuffled 
off its mortal coil' in the hope that 
I can resurrect the said gadget. 
Though care has to be taken when 
working with mains voltages, 
most of the devices (toasters, 
irons, etc) all seem to be fixable 
with a bit of patience, though 
others result in a quick aerial par- 
abola to the nearest bin. I was just 
considering that since I (and I 
really mean ‘we’) will usually get 
such tasks sometime in our hobby 
. that it may be sensible for a few 
articles on the do's and the dont's 
when repairing domestic appli- 
ances. Whilst not wishing to 
encourage the inexperienced 
‘means well’ amateur, some tips 
and suggestions would be handy. 

For example, in my experience 
two relatives and myself have 
repaired different ` automatic 
washing machines by simply 
replacing the contact brushes in 
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the electric motor — at the aver- 
age cost of £3 per machine plus 
our own time, 

Whilst I am sure that the 
tradespeople would be abhorred 
at such a cheap fix (‘gonna cost 
you at least a tenner for a call-out 
missus) and that other things 
may indeed be oiled or main- 
tained by a qualified engineer, it 
doesn't take a highly qualified 
person to change electric brushes 
in a typical electric motor” ` 

In a similar vein, my video is 
now 5 years old and is starting to 
occassionally chew tages. Taking 
the lid off and cleaning the heads 
with proprietory fluid does not 
seem to ease the problem. Any 
tips on what is going wrong and/ 
or the best course of action to 
remedy it (I am not adverse to 
using the services of qualified 
tradespeople — I know my limit)? 

The same machine also has 
very quiet playback sound levels 
— any idea what's wrong? 

To change topics, congratul- 
ations to ETI for introducing the 
‘Blueprint’ column "(although I 
wrote to you some years ago and 
suggested the same idea). It is nice 
to think that a few hours struggl- 
ing over a spec may bear fruit if 
used as a ‘Blueprint’ topic. My 
personal electronics tendency is 
towards digital systems and away 
from the analogue and audio 


scene, yet there are times when I 
need an analogue interface 
module which is beyond my per- 
sonal knowledge. Such a forum 
for invoking the professional 
advice from an expert in a particu- 
lar field is to be welcomed. 

As you peruse through the 
projects in old electronics maga- 
zines, some names crop up over 
and over, It would be nice to have 
some articles on such electronics 
hobbyist — to give them a plat- 
form to muse over our hobby and 
where it is going, and perhaps to 
give an insight into how they do 
what they do. In a similar vein, a 
dissection of what goes on at ETI 
when a constructional project is 
submitted would be interesting — 
it may even stimulate new article 
authors. 

I must mention that I thought 
the ‘EAS? articles were superb — 
any chance of the author submitt- 
ing a cut-down version for the 
intercom units alone? 

My underlying electronics 
interest is in Home Control — I 
have not built anything substan- 
tial towards this aim but the ideas 
are beginning to coagulate. It 
struck me that in quite a few of the 
'home' constructional projects 
some extra design could be 
included to facilitate easy connec- 
tion within an overall controlling 
framework. For example, a pro- 


ject to provide an immersion tem- 
perature controller could route 
the command signals to some 
standard socket which is not actu- 
ally used in the standalone project 
butis left as a built-in contingency. 
There must be standards for such 
interfaces, though I know of none. 
If there are no standards, why 
can’t we define one for common 
inclusion by project authors 
where feasible. 

My initial thoughts are for a 
standard 12 volt supply for con- 
trol electronics (for easy replace- 
ment of power supply by a car bat- 
tery) and opto-isolators for each 
(digital) signal as a safety device. 

If this were adopted then per- 
haps in the future project authors 
would supply some type of 
‘device-driver’ software with their 
standalone project for rapid inclu- 
sion into a home-control applica- 
tion. 

The most difficult aspect of 
device production for myself is in 
designing and building PCBs — 
they always take up too much 
room and some tracks always 
seem to come adrift. Do other 
hobbyists use the new PCB design 
software and from that how do 
you produce a PCB — approxim- 
ate costs would also be nice. 

The birth of my first son three 
years ago and that of my second 
son just over a year ago has hada 
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dramatic curtailing effect on my 
hobby. Though the whole process 
of child rearingis fraught with pot- 
ential dangers, highly publicised 
events such as in cot deaths leave 
you worried at times. Although 
not intended as a failsafe device, it 
would be useful to have some sort 
of ‘micro-movement’ monitor to 
detect a sleeping baby breathing 
or moving and to sound an alarm 
if nothing is heard for a preset 
period. I imagine that detection of 
such a signal would be the major 
task in such a project. As a first 
attempt, how about an inflatable 
mattress with inbuilt air-pressure 
sensor? I think my hearingis quite 
good, but both my sons breath so 
gently when asleep that it takes 


Long Distance Infra-red Communication 


or nearly two years we have 
been applying ourselves to 
Long range infra-red communica- 
tion with cheap lenses and milli- 
watt power as means of commu- 
nication and have finally acheived 
our goal of reaching a distance of 
one mile. 
This has all been acheived with 
a 100 milliwatt IR diode, one PIN 
diode detector, a basic audio 
amplifier and home made Fresnel 
lenses. 
The transmit diode was pulsed 


significant effort to detect them 
breathing. 

Back to the home-control 
theme: has anyone designed a 
low-cost multiple-input tempera- 
ture monitor (say, significant to 1 
degree celsius) with the separate 
monitor points being distributed 
over all rooms in a house? On 
similar theme, are there any door 
locks that you can buy where you 
can detect if the lock is locked? 
Normal reed-relay detectors will 
tell you when the door has been 
opened, but with prevention 
being better than cure, it would be 
nice to know that you have it least 
locked up the house before retir- 
ing to your bed (how many times 
have you discovered an unlocked 


at 800Hz by a simple CMOS nand 
gate oscillator driving a switching 
transistor. 

The cost is mainly determined 
by the lenses, ignoring the hard- 
ware, and should be quite low. We 
managed several hundred yards 
using two 30mm plastic inspec- 
tion lenses. 

To acheive the one mile we 
designed our own Fresnel lens.of 
9 inch diameter. The results could 
be classified as 53 on the amateur 
radio scale in somewaht less than 


door the next morning, even with 
the best of diligence?). 

How on earth do those anti- 
theft devices work which are att- 
ached to garments in shops or 
books in a library? The individual 
labels must be passive compo- 
nents of some sort of radio-fre- 
quency setup. Would it not be 
sufficient to short out the copper 
tracks to break the security (or am 
Lasking questions which for secur- 
ity should not be answered in 
public)? 

Having fumbled with several 
different battery connections, 
how about the battery manufac- 
turers provide standard screw 
terminals on their larger batteries 
for convenient connection? In 


satisfactory conditions regarding 
topography and a slight ground 
mist. 

If any plastic lens manufac 
turer out there has any 10 inch or 
larger Fresnels in production in 
the hobbyiest price range, then 
who knows we might see an 
upsurge in bush telegraph hith- 
erto neglected. Best regards 
СОШ, G8KBC. 

Wilkinson, D Barford, 
Alford, Lincs 
I may have just the answer here. 


small applications I can see the 
minuses for this point, but a set of 
auxiliary connections on (say) a 
car battery would be really useful. 

Finally, a recollection from 
some years ago — how about one 
of those ‘jacob’s ladder’ circuits 
with the high voltage sparks as 
seen in old Frankenstein films. Гуе 
always thought that one of these 
would scare off all my relatives 
who visit us with toaster in hand! 

Sorry about the discontinuity 
in all this, but I thought it may sti- 
mulate others 
Mungo Henning 
Your points have been noted with 
interest Mr Henning. 

OK readers, your comments 
are always welcome. 


— 


Many years ago I bought a plastic 
Fresnel lens that was at the time 
available in a ‘surplus’ shop for a 
few pence (К may have been 
Proops Bros.) !t was from an 
overhead projector and about 10 
inches square — a standard item in 
these machines. 1 hope this gives 
you a lead. Let us know of your 
findings and results of your exper- 
imentation. By the way, how do 
you make a Fresnel lens athome? 
— Ed 


Early Magnetrons BEES Ra ағынан ашы 


he interesting article by A P 

Stephenson is imprecise on 
the invention of the magnetron 
and the impressive contributions 
to its development by Drs Randall 
and Boot. The magentron was 
invented by Albert Hull working 
with General Electic in the 
United States in 1921. The prob- 
able first public use of the name 
he devised was in his paper 
published in the Journal of the 
American Institute of Electrical 
Engineeers (AIEE) in September 
1921; details are also available in 
a number of patents granted 
about that time. The early magne- 
trons usually used a split cylindri- 
cal anode with external tuned cir- 
cuits connected to the segments 
which determined the resonant 
frequency; decimetic wave- 
lengths were possible. 

Randall and Boot were well 
aware of magnetrons and made 
two very significant improve- 
ments described in British patents 
588,185 and 588,186; the 
patents were filed in 1940 and 
1941 but secrecy delayed publica- 
tion until 1947. Both patents refer 
to ‘high frequency oscillators of 
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the magnetron type’ The first 
patent is directed to the use of 
magnetically coupled resonant 
cavities within the body of the 
device as described in Stephen- 
son's article. 

The second patent is directed 
to the use of secondary-emission 
for the production of the electrons 
from the cathode. In agavity mag- 
netron many high velocity elec- 
trons return to the cathode and 
this heavy bombardment pro- 
vides an exceptionally high emis- 
sion of electrons and accounts for 
the high efficiency of the device. 
As the electrons in a cavity mag- 
netron are produced by secon- 
dary rather than thermionic emis- 
sion it is not necessary to heat the 
cathode. 

The inter cavity strapping, 
which prevents oscillation mode 
changes in the cavity magnetron, 
was an important invention in its 
own right and is described in Brit- 
ish patent 588,916 by James Say- 
ers. Randall, Boot and Sayers 
were each made a substantial tax 
free award for development of the 
magnetron when inventors were 
compensated for their contribu- 


tions to the war effort. (Nowadays 
the awards would not buy a 
house!) 

The split anode magentron 
produced low power but never- 
the-less was the basis of the first 
portable multi-channel micro- 
wave link, the British army's Wire- 
less Set No. 10. The portable cab- 
ins with two dishes enabled secure 
ten channel telephone links to be 
set up rapidly between the British 


High Command and the front line 
immediately after D Day until the 
war ended. General Montgomery 
usually praised his troops rather 
than his equipment but he made 
an exception in the case of the No. 
10 set. The set operated at 10cm 
and used a multiplexed pulse 
position modulation system. 
Guy Selby-Lowndes, 
Billingshurst, 

West Sussex 
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Answer to puzzle No 1. 
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Answer to puzzle No. 2 
The names of the famous scientists were Andre Ampere, Michael 
Faraday, Georg Ohm, Alessandro Volta, and James Watt, so the 
names of the delegates can not be any of these combinations. 

Georg’s statement to Michael and Andre involves one of these 
equations: 

ун ог Р- М 

volts = amps Х ohms watts = amps X volts 

In the first case, Georg is Volta and then Michael is Ampere and 
Andre is Ohm, or vice versa. In the second case, George is Watt, 
Michael is Ampere and Andre is Volta (Andre Ampere is not 
allowed). 

Mr. Watt addresses Georg, so Watt can not be Georg and the 
second case above is not allowed. Therefore Georg is Volta. 

Michael addresses Herr Ohm so, from the first case above, 
Michael must be Ampere, and Andre is Ohm. This leaves 
Alessandro as Watt and James as Faraday. 

The names signed in the visitors’ book were: Michael Ampere, 
James Faraday, Andre Ohm, Georg Volta and Alessandro Watt. 
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he final circuit design has turned out very 
similar to the initial design published last 
month.The new design is shown in Figure 
1. The most obvious changes are to the 
values of R3 and C3. These components 
set the response time and overshoot of the control 
loop, and correct choice is important to ensure that the 
output of the supply responds to changes in demand 
adequately, while avoiding oscillation of the control 
loop. 

Experiments with the first prototype unit pro- 
duced instability at certain combinations of output vol- 
tage and load current, and at one particular setting a 
clean sine wave at a frequency of about 3kHz and an 
amplitude of approximately 200mV was produced on 


= 


NOTE: 

ІСІ = LM317 

ІС2 = LT1070 

Q1,2 - BC212 

D1 = 2V7 ZENER 

D2 = BYW29 

D3 = 1N4148 

INDUCTORS — SEE TEXT 
POTENTIOMETERS ARE 
NOT ON THE PCB 


the output terminals, superimposed on a 20VDC out- 
put. This was clearly unacceptable, so experiment with 
a number of values resulted in the components now 
chosen. 

The compensation components required to 
ensure stability over the full range of output voltages 
and currents slow the response of the power supply to 
load variations. In order to prevent the output from 
varying to widely, with step variations of load current, a 
large value of output capacitance is required, The 
470 capacitors used in the output filter supply load 
current variations during the time thatit takes the con- 
trol loop to respond. A 2A step of load current pro- 
duced a 500mV variation with a time constant of 
approximately 15. This is more than good enough 
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for the application, particularly when one considers 
that few circuits under test will make quite such abrupt 
changes in current demand. : 

Two components have been added to the circuit. 
R10 limits the range of the current-set potentiometer, 
so that the output current cannot be raised above 
approximately 5A. In the feedback loop, capacitor C7 
has been added to prevent spikes and interference on 
the feedback from upsetting the control. 


Current Limit 


The current limit circuit here is not intended as a preci- 
sion constant current source; it is merely intended to 
provide an extra protection to the load, because this 
supply can provide more current than most laboratory 
power supplies. 

It might appear on looking at the circuit that it 
should limit the current abruptly, but this does not hap- 
pen, because the circuit relies upon the g, rather than 
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Fig.2 Power supply unit and output monitoring 


the Ме of the transistor. The transistor is being oper- 
ated at a very low current, down on the very gently 
sloping area of the conduction graph for the base- 
emitter junction. Therefore, a significant changein vol- 
tage across R5 is required in order to lower the output 
voltage to a nominal level. In percentage terms, the 
limiter works more efficiently at higher currents. 

Using the power supply in the laboratory for 
applications not requiring a precision current source, 
the current limit circuit has proved effective in avoiding 
damaging at least one circuit under test. 


In Operation 


It has not been possible in the short time since this 
power supply design has been finalised and assembled 
to amass a lot of operating experience, but initial 
results are good. No output voltage drift has been 
noticeable, and output ripple at either switching or 
mains frequencies is too low to measure. The heat- 
sinks on the PCB have not yet justified their existence 
— they have shown no sign of getting very warm. 

Initial tests have indicated that no noticeable 
radio interference is radiated by the unit, so it is а lot 
cleaner than the switched mode power supplies incor- 
porated into many desktop computers. 

The overall circuit of the power supply unit is 
shown in Figure 2. A dual-pole on/off switch is used — 
the same one that I put into the unit when I first built a 
power supply in that case a number of years ago: The 
neon lamp and the mains transformer are also the 
originals. A slow-blow mains fuse is used to avoid the 
fuse blowing at switch-on when C8 is being charged 
from zero volts. 

A brand-new reservoir capacitor replaces one ten 
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years old and twice as large. The new capacitor also 
has a lower esr (equivalent series resistance) than the 
old one — a factor which is particularly helpful for 
switched mode power supplies. A low esr capacitor is 
also incorporated on the PCB to minimise the noise 
on the unregulated supply when the switched mode 
regulator IC draws sharp pulses of current. 

"The voltmeter on this particular unit is best 
described as vintage, and like many vintage items, it 
still works well. As an alternative to calibrating it by 
using a preset potentiometer which might be prone to 
drift, a series resistance consisting of two resistors in 
parallel is used. 

To calibrate the meter, this is what you do: set the 
power supply output voltage to a known figure, mea- 
sured on the most accurate multimeter available to 
you. Choose a fixed series resistor which causes the 
meter to deflect almost but not quite to the scale mark- 
ing corresponding to the output of the unit. Then 
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select a resistor to go in parallel with this (probably a 
much higher value) in order tomove the meter needle 
the last little bit to the correct scale marking. 


Assembly 

When the PCB has been etched, the holes should be 
drilled according to the drilling instructions in Figure 9: 
It is important to drill the holes to size first because if 


«holes have to be drilled out after components have 


been fitted, damage can result. Just to be on the safe 
side, it is advisable to check that the components with 
larger mounting holes actually fit before soldering any- 
thing down. 

Assembling the PCB presents few problems. IC2 
and D2 should be mounted on heatsinks, the tabs of 
which should be folded over underneath the PCB to 
hold the heatsink firmly. 
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The front-panel layout I have used on my supply 
is shown in Figure 4. Because this case was purchased 
from an amateur radio rally about 20 years ago, it is 
unlikely that a case, or even the same furniture, for an 
identical front panel will be available. However, som- 
ething of a similar size would be suitable — the major 
considerations in choosing the case should be that the 
transformer and the PCB can fit comfortably inside 
the case, and that there is room on the front panel for 


PROJECT 


Fig.3 Component overlay and -VE ov 
drill hole sizes 


The inductors should 
be wound using enamelled 
copper wire, preferably of 
the self-fluxing variety. In 
order to fit on all the turns 
required on the two induc- 
tors, the coils should be 
wound as neatly as possible 
with turns tightly adjacent. 
It is to be expected that a 
second layer of winding wilf 
be required about a quarter 
of the way round the іла 
tor. Despite the fact that thie 
insulation is self-fluxina. it is 
advisable to strip it with a 
knife before soldering. 

The control potentio- 
meters are connected to the 
PCB by means of Molex 
connectors. А  multiturn 


the controls, the terminals, and the voltmeter. Unless 
you have a voltmeter just like mine, you will need to 
choose whichever you prefer from a range of several 
suitable meters available from suppliers such as 
Maplin. It is not necessary that the meter is supplied 
with a scale covering the required range — it is possible 
to recalibrate the meter if you have a steady hand, by 
applying a known voltage to the meter circuit and 
marking the scale with an Indian-ink pen. 


Component choice 


My power supply uses a separate switch and neon indi- 
cator, because that is how it was built originally. Nowa- 
days very smart illuminated rocker switches are avail- 
able, and you may prefer to use one of these instead. In 
any event, it would be better to obtain all your front 
panel hardware before cutting any of the holes, just in 
case the hole sizes shown in the catalogue do not tell 
the whole story. 

A 30V transformer should be used for this pro- 
ject. The choice of current capacity depends on how 
much output power is required at higher voltages. The 
regulator IC can only supply approximately 5A maxi- 
mum, regardless of how much is available from the 
transformer, so at low output voltages, the maximum 
output current will be limited by the LT1070. At higher 
output voltages, however, the available current maybe 
limited by the VA rating of the transformer. Typically a 


potentiometer is recom- 
mended for the voltage adjustment, though a single- 
turn pot would be acceptable — it will merely be more 
difficult to set the exact voltage that you want. 10k pots 
are used in both positions, and wired the same way 
round, so if single-turn pots are used, either one can be 
plugged in to either socket, and the power supply will 
still work. This is something to look out for if it seems 
that the current and voltage potentiometers are not 
working as expected. 

The small knobs used for voltage and current in 
this design were selected after considerable ergon- 


omic experimentation, and have been found to work 
well. 


60VA transformer rated at 30V can provide approxi- 
mately 1.5A DC if a bridge rectifier and reservoir capa- 
citor are used to provide the DC. The voltage on the 
capacitor when 1.5A of DC is drawn is likelytosagtoa 
little over 30V, so a power of perhaps 50W is available 
in DC. if 5A at 12V is required from the power supply, 
this isan output power of 60W. Assuming an efficiency 
of 80% from the power supply, 75W of DC is drawn 
from the reservoir capacitor. If this level of output 
power were required, a 100VA mains transformer 
would be necessary. The 60VA transformer men- 
tioned above would supply this much power for short 
periods, but it would rapidly overheat. 
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И a lower output power supply is adequate, а 
lower power transformer can clearly be used. It is also 
possible to reduce the value of thereservoir capacitor, 
because the current drawn from it will be less, so that a 
lower value will provide the same level of ripple vol- 
tage. A reduction to less than half the capacitor valueis 
possible if the transformer rating is reduced from 2A to 
1А, because of the contribution to smoothing made by 
the board-mounted capacitor. 

If a maximum output current of 2.5A is sufficient, 
theLT1071 switched mode IC can be used. If available, 
it is slightly cheaper. If this lower current level is 
required, the value of R5 should be increased to OR22. 

Though not originally intended for use this way. if 
a ‘4700 capacitor (eg Maplin part no JL43W) is 
mounted on the board a 2.5A regulated supply could 
be made without the need for an external reservoir 
capacitor. 


PARTS LIST 


RESISTORS 


10k potentiometer 
RV2 10k multiturn potentiometer* 


CAPACITORS 

а 1500p 63V 04” pin spacing 
C25 Ay] 35V 

C3 220n 


Testing 

Unless you are using the exact recommended diode, 
check before testing the power supply that D2 is 
inserted the right way round. The first prototype failed, 
and damaged IC2 in the process, because the layout 
symbol for D2 on the CAD system was reversed. It 
looked right, so | assembled it wrongly and it short cir- 
cuited the output of the LT1070. This has been cor- 
rected on the present PCB design, of course. 

To test the supply, first of all connect up the mains 
transformer. rectifier and reservoir capacitor, but do 
not connect the PCB. Switch on and check that the vol- 
tage on the reservoir capacitor is approximately 1.5 x 
the rated AC voltage of the transformer. If the recom- 
mended 30V RMS mains transformer is used, the vol- 
tage on the reservoir capacitor should be approxi- 
mately 45V. 

Assuming that the voltage on the reservoir capa- 
citor was correct, discharge it through a resistor and 
then connect the requlator PCB. Connect a load resis- 
tor somewhere in the range of 12 to 47 R, with an ade- 
quate wattage. Set the voltage and current poten- 
tiometers to minimum, switch on, and slowly advance 
the current potentiometer, while measuring the output 
voltage. A voltage of approximately 1.4V should be 
obtained either immediately or after a small amount of 


C46 470) 63V 
Cc 417 poly or ceram, 0.2" pin spacing 
C8 4700p or 6800p 63ү* 


SEMICONDUCTORS 
D1 2V7 zenner 
02 10220 50V БА 50ns switching (or better) fast 


rotation of the potentiometer. The voltage should not diode eg BYW29 or similar 
increase further, If it does, itis possible that the voltage | D3 1N4M8 
adjustment potentiometer is connected thewrongway # BR! Bridge rectifier rated at 3A, 50V or better. 
round. 012 ~ ВС212 
With the current limit set near maximum, adjust С, LM317 
the voltage potentiometer to check that the correct (0 171070 


range of output voltages is obtained. The supply is 
designed to provide at least 1.5V to 35V, but if the res- 
ervoir capacitor voltage is sufficient the output will be 
able to be adjusted up to 40V, though significant cur- 
rent drain at this voltage will cause the output to sag, 
and will superimpose ripple from the reservoir capaci- 
tor on to the output. 

With the output voltage set to 30V, reduce the 
current limit setting to check that at some point it 
reduces the output voltage (this test will work better 
with a lower value resistor). 

If all is well at this stage, the output terminals can 
be connected, and the voltmeter calibrated if this has 
not been done previously. The power supply is now 
complete. 


MISCELLANEOUS З 

40V rms mains transformer, МА rating as required. (30VA to 100VA 
suggested range)* 

Two vertical PCB mounting heatsinks eg Cirkit 21-08006 
Two 3-pin 04" Molex connectors (both halves. 

Illuminated double pole switch (or switch plus neon lamp) 
20mm panel mounting fuseholder 

20mm 500тА T (slow blow) fuse. 

Two knobs, one with pointer. 

Two insulated terminals, one red, one black. 

M3 nuts and bolts, wire, solder etc. 


*see text 


BUYLINES 


Most components are easily obtainable, The BYW80-180 diode, The original capacitor for C1 was obtained from Farnell. The 2200 
available from Maplin, is suitable for this power supply. Maplin also stock capacitor from Maplin (part no JL38R) is a reasonable substitute, 

a range of bridge rectifiers, the exact choice of which depends on the So far, | have only found the LT1070 available from Farnell. A kit of 
transformer rating chosen. parts will be available from Mainline Electronics — next month. 
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Geoff Martin continues 
with his home guide on 


making PCBs. 


t is now time to use 
your free foil given 
away with this issue. As } 
you see it comes in the 
form of a sticker. This is 
a different approach to the 
production of PCBs using a 
normal acetate film. In fact so | 
attractive is the offer to you f 
that, we are considering mak- | ; 
ing it a regular appearance f = 
within the magazine. 


Preparing for 
exposure я 
Assuming you have followed |: 
our guidelines in last mths f 
ETI to prepare the free top- 
per-clad board by spraying à 
the cleaned surface with photopositive chemical, you 
are now ready to place the foil over the sensitised sur- 
face. If you didn't manage to obtain last month's ETI 
with its free copper-clad board, an altemative is to use 
pre-sensitised board if to hand. 

Ina darkened room carefully peel off the backing 
sheet to the sticker and place on the prepared copper 
surface making sure it is positioned squarely on the 
surface without any wrinkles and without thumbprints. 

A serious alternative and one where the foil can 
be used many times is to find a thin sheet of acetate 
and stick the foil to it. It should be emphasised the 
sheet must be thin but rigid to keep the printed track- 
work as close to the copper as possiblewhen exposing. 
This minimises any diffraction effects and will give a 
sharper image. It is also important to make sure when 
sticking to acetate that no air bubbles manage to find 
their way in. 

Whether you use our sticker as it is or by the nor- 
mal masking method, the rest of the operation is as we 


1. Basic kit of tape, transfer, grid draughting sheet 
and scalpel 


explained last month. After exposure to a light or ultra- 
violet source the sticker has to be removed from the 
board slowly and carefully to avoid stretching. It can be 
placed to one side without putting finger prints on itas 
you may want use it again. Once the board has been 
made it is then time to refer to the article by Andrew 
Armstrong on making the Laboratory power supply 
on page 16, 


Taped And Foiled Again 


It is worthwhile saying something on how foils are 
made in general but to those who are old hands at 
draughting PCB designs, this can be ignored. 

An old standard method for the preparation of 
professsional and amateur PCB designs was and in 
some cases still is the use of tape and transfer mounted 
on clear or semi-transparant plastic sheet. The vast 
majority of home and domestic users will use 1:1 
draughting transfers, this means the design is actual 
size. It is attractive because when mounted on acetate 


ree 117724) 


2. Various roundel pads and edge connector 
transfers 
sheet, no photographic reduction is required so reduc- 
ing complexity and expense. If accuracy is called for 
particularly with double sided boards then twice size or 
even four times final size is adopted. This would have 
been standard for industrial designs, even for the older 
integrated circuits. The reasons for this is ease of work- 
ing and as photographic reduction is employed any 
error of positioning will be reduced by half or four fold. 
Before any work should proceed, an essential for 
the drawing board is а draughting arid with horizontal 
and vertical lines spaced at O.linch (2.5mm equiva- 
lent) to position components, The reason for this 
‘imperial’ size is historic. The Americans pioneered the 
design and packaging of integrated circuits and went 
for 0.1 inch pitch for spacing between pins of ICs. Hav- 
ing some old A3 imperial graph paper to hand is so 
much the better. The gridis also available ona durable 
plastic sheet for more professional use. 
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Transfers of various sizes are now commonly 
available to rub down on the draughting film. As 
always you get what you pay for and cheap 1:1 trans- 
fers do not always stay where they are required and 
also split sometimes when subjected to track tape. 
Twice up transfers are more expensive but are gener- 
ally better quality. Round pads or roundels are some: 
times available in tape form and will resist breaking. 

Track tape comes in various widths according to 
your needs and can be laid and cut with а scalpel ora 
sharp disposable modelling knife. 

When planning a design it is wise to sketch out on 
paper the various component positions and inter-con- 
nections. Work out the best routes to take to minimise 
thé number of wire links that have to be fitted later, 
assuming a single sided board is to be designed. This 
out of anything else can be the greatest stimulating 
challenge to exercise the brain. Can a sirigle sided 
design be acheived without the use of a wire link or 
jumper? A pencil sketch will also show up wasted 
areas. 

If designing at home most people would design 
the board looking from the soldered side to produce a 


straight contact print on the copper board. This is fine 
provided it is remembered that all mirror positions of 
pins, particularly for ICs are adopted. Some may go for 
a design as if looking from the component side. The 
important aspect here is stick to the design you are 
happy with, and when finished indicate clearly which 
side is which. 

The most difficult area to design around is the Ic. 
Very often routes have to go between pins. IC rub-on 
transfers with feed-thru tracks are available at 1:1 al 
or 4:1 and are very helpful in this respectto avoid track 
contact. It is advisable that no more than three tracks 
go down the centre of the IC if possible. 

When designing your trackwork geometric neat- 
ness will pay off in many ways. Avoid the temptation to 
take the shortest route for you may find it has to be 
altered later. Track tracing at a later stage, especially 
with digital circuits is eased with neatness. Another 
bonus from pencilled designs and pre-planning is the 


5. A neatly designed 1:1 
foil with tape and 
transfer 


З.А variety of dual-in-line ІС pads 


P 
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Pre-planning also involves knowledge of compo- 
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4. Tapes in various widths 


final design comes out clean 
without the dirty grey and 
sticky track marks left by 
altering routes halfway 
through. The choice 
of squared or round 
cornering with 
tracks is left to 
the individual. 
When skilled at laying 
tape, tight corners can be 
acheived and saves time. 


21 


22 


PROJECT 


6. A foil where the tracks are too thin and roundels 
too small 


nentsize, an important factor when placingroundels in 


For double sided board designs corner marking 
of both sheets is essential foralignment when develop- 
ing. As an insurance policy, larger roundels should be 
placed on the topside to ensure drill-through connec- 
tivity later. 

The last parts to the design are really cosmetic. 
Think about any large areas of board not covered. Very 
often these areas are masked off with Wider black plas- 
tic tape and can act as earth planes. There is less cop- 
per to etch later on and saves on Ferric Chloride. 


CAD Design An Alternative 
The design of PCBs is increasingly being carried out 
on computer. There are many advantages to this, the 
principle one being the great time saver. Integrated cir- 
cuits and PCBs have been designed on computer for 
some time and until recently CAD software has 
remained within industry owing to cost. But the price of 
software and computer hardware has dropped and 
this has provided the amateur with yet another power- 
ful tool. A barrier still exists though in producing the 
final product, a foil on acetate sheet. Recent corre- 
spondence in ETI has highlighted the problem. 
Although the cost of individual software alone does 
not amount to much, an amateur at home without a 
computer and a high quality printer could not afford 


; Computer design by pen plot 
their positions. The most troublésome component for 


variable size is the capacitor, зо it might in some cases 
pay to lay out a series of joined roundels to accomod- 
ate various sizes. So looking at your existing compo- 
nent stock or component catalogues for pin positions 
is important. 


the initial costs just to produce a PCB on computer 
and even then is onlya Paper print out. Various meth- 
ods of obtaininga foil froma paper printout have been 
discussed under the Read/Write column but none can 
really compare with the high contrast of photography 


or tape-on-acetate. 

Finally, just to recap briefly for 
last months article, here is a list of 
order to produce a PCB. 


ЕАЅҮРС £98 


ed 
H 


8. Two computer designed foils and hand drawn реп 
and ink surface-mount design on the right 


ө Design Single sided, Double 
sided and Multilayer boards. 

@ Provides Surface Mount 
support. 

e@Standard output includes 
Dot Matrix / Laser / Inkjet 
pos Pen Plotters 2 

hoto-plotters and NC Drill. 

eAward Winning EASY-PC is 
in use in over 9000 
installations in 50 Countries 
World-Wide. 

e Runs on PC/XT/AT/286/386 
with Herc, CGA, EGA, VGA. 

@ Superbly Easy to use. 

ө Not Copy Protected. 


For full Information please 
Phone, Fax or Write. 
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those that missed 
essential items in 


PCB & SCHEMATIC CAD| DIGITAL SIMULATION 


PputsaR £195 
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Loud 


Copper clad board 
Cleaning materials 

Plastic Measuring Cylinder 

Plastic developing trays 
Photoresist positive spray 

Good even or diffused light source 
Caustic soda crystals 

Ferric Chloride crystals 

PCB Foil (or means to produce one) 
PCB mini-drill (12V) and bits 


If produced carefully, you can take pride in what 
can look like a professional job. 
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@ At last! A full featured 


Circuit Simulator for less 


than £1000! 


e Pulsar allows you to test your 
logic designs without the 
need for expensive test 


equipment. 


€ Catch glitches down to a pico 


second per week! 


ө includes 4000 Series CMOS 


and 74LS Libraries. 


eRuns on 
PC/XT/AT/286/386/486 with 
EGA or VGA. Hard disk 


recommended. 
ө Not Copy protected. 


Number One Systems Ltd. 


CZCS 


@Z-MATCH II takes the 
drudgery out of RF matching 
problems and includes many 
more features than the 
standard Smith Chart. 


ө Provides quick accurate 
solutions to many matching 
pore using transmission 
ine transformers, stubs, 
discrete components etc.etc.. 


e Supplied with comprehensive 
user instructions including 
many worked examples. 

e Runs on PC/XT/AT/386/486, 
CGA,EGA,VGA 


@ Not Copy Potected 


Digital | © NEW powerful ANALYSER III 


has full graphical output. 

e Handles R's,L's,C's, BJT's, 
FET's, OP-amp's, Tapped and 
untapped Transformers, and 
Microstrip and Co-axial 
Transmission Lines. 

е Calculates Input and Output 
Impedances, Gain and Group 
Delay. 

€ Covers 0.001 Hz to »10GHz 


eRuns on 
PC/XT/AT/286/386/486 with 
EGA or VGA. 


ө Not Copy protected. 


Technical support free 


f 
The Electronics CAD Specialists 1 ше! 


OAD, ST.IVES, HUNTINGDON, CAMBS, РЕ17 4WR, ENGLAND. 
Telephone: 0480 61778 (7 lines) Fax: 0480 494042 International: +44-480-61778 Fax: +44-480-494042 
ARD, VISA Welcome. 


ACCESS, AMEX, MASTERC 
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FOLDBACK 
HEADPHONE 
MIX 


STEREO MASTERING 
TAPE MACHINE 


EXTERNAL FX 


LEAD SYNTHE- DRUM BACKING 
VOCALS SISER KIT VOCALS 
TRACK 1 TRACK 2 
MIC 1 LINE MIC MIC 
INPUT 1 INPUT 2 INPUT 3 GROUP 1|MONITOR| | GROUP 2|MONITOR 
MODULE MODULE MODULE OUTPUT | 1 INPUT OUTPUT | 2 INPUT 


MODULE | MODULE MODULE | MODULE 


Mike Meechan begins a 
new series on audio 
mixers culminating in 
how to build your own 
high quality desk. 
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MIXERS 


ost of the population enjoy music. 
Whether it be classical, jazz, folk, 
rock, pop or some of the more 
modern derivatives which purport to 
be music, most of us listen to it in one 
form or another as a source of pleasure. The days of 
the vinyl-covered mono record-player, tinny medium 
wave and the radiogram are long gone, replaced now- 
adays in most homes by NICAM-compatible television, 
compact-dise players, RDAT and state-of-the-art 
amplifiers, tuners and speakers. 

No matter what type of programme material and 
in what size, shape or forat the consumer chooses as 
the listening medium, all recorded music must have 
been processed in an audio mixer of one form or 
another. The mixer is one of the most important but 
often forgotten tools of the recording industry. In the 
studio environment, where it should be appreciated, it 
is regularly taken for granted. Away from this environ- 
ment, many laymen will be completely ignorant of its 
very existence. 

In this short series of articles, I hope that shall be 
able, firstly, to dispel some of the mystique surround- 
ing these beasts of many control knobs, flashing lights 
et al which lurk in semi-darkened, accoustically- 
treated rooms and secondly, to raise the level of appre- 
ciation of the various technical problems which have to 
be surmounted before a high quality and marketable 
design is realised in practice. 

The circuitry of a mixer arguably represents the 
ultimate in audio electronic circuit design. Unlike in a 
domestic hi-fi, even one with any Great pretentions to 
quality, signal degradation perpetrated in the mixer 
circuits, and hence at the point of origin, is completely 


irretrievable. The seemingly simple concept of the 
amplifying, processing and summing together of what 
may bea large number of low level signals is in realitya 
very difficult process when the practicalities are 
explored. Input signals to be processed vary in level 
from the faintest pianisimo of a triangle being stuck to 
the tremor-inducing fortissimo of a kettle drum being 
pounded. Equalisation (EO) must be unobtrusive as 
far as noise and phase distortion are concerned but yet 
effective and flexible when required, a signal must 
remain electrically isolated from its neighbour until the 
engineer decides when and in what proportion it shall 
be mixed, headroom should be maximised throughout 
the mixer and generally the design should introduce as 
little noise and distortion as possible, the output signal 
being as true a reproduction of the input as the 
designer can make it, The only other proviso, and a 
very important one, is that the console should cost as 
little as possible to produce and manufacture and uti- 
lise existing, cheap technology. This is probably one of 
the most important considerations as far as the com- 
mercial manufacturer is concerned — it would be 
financial disaster to market a mixer which was 6dB 
quieter but 20dB more expensive than its competitors 
as only-60dB of customers would be interested in buy- 
ing the product. It is relatively easy to use the latest, 
low-noise op-amp to create an input stage of esotoric 
qualities — quite another to justify the use of 500 or so 
of these devices in a mixing desk of average propor- 
tions. With all of theabove mentioned points firmly in 
mind, let us take a leisurely stroll through the various 
parts which constitute your basic, run-of-the-mill mod- 
ern mixing console. It should be noted that not every 
facility mentioned will be applicable to every type of 
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desk -we will run through the various types at the end 
of the series. Figure 1 shows a typical Mixing Console. 
Before we start in earnest, some mention will be 
made of terms which will crop up frequently in the text 
and which really need to be understood to a greater or 
lesser extent before any proper appreciation of the 
design criteria involved can be made. 
Noise Figure 
This is the difference between, measured in dB's of the 
thermal noise voltage of the amplifier source (given by 
4kTBR) and the equivalent input noise of the ampli- 
fier. A good microphone preamp might have a noise 
figure of 3dB. 
Equivalent Input Noise 
This is the noise voltage measured at the output of the 
amplifier and is the noise which would need to be 
applied to the input of a perfect, noiseless amplifier to 
give the measured noise of the practical amplifier in 
question. The gain of the real amplifier is subtracted 
from the noise voltage at the output to give the Ein. It is 
sometimes known as Total Noise Referred to Input and 
a typical figure might be — 121dBu. 
Headroom 
This is the difference between the maximum undis- 
torted signal at a particular point in the circuit and the 
normal peaks of the signal, А good design will have 
high level signals with adequate headroom flowing in 
the busbars. This minimises the effects of noise whilst 
allowing flexibility. The maximum signal level allow- 
able is dictated by the power supply rails of the elec- 


o Mixers 
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Input Channel 
Low Noise Input Stage 
Even a completely digital desk, that is, one where the 
mixing is done in the digital domain, must have at least 
one analogue component and that is the front end of 
the mic input where the signal is in analogue form — 
there are as yet no digital microphones. Modern mixer 
input stage designs almost exclusively use discrete 
transistors — sometimes in a matched monolithic 
package such as that found in the LM394 — ina long- 
tailed pair configuration because of the noise penalty 
which op-amps would introduce if used directly to 
amplify such low level, low source impedance signals. 
This differential input stage, in conjunction with an op- 
amp to give the required extra gain, is used to electroni- 
cally unbalance the input signal. The use of input 
transformers seems to have lost vogue somewhat as 
they are expensive to manufacture, offer a serious 
weight penalty and have distinct shortcomings where 
low frequency linearity is concerned. When they are 
used, they have some very important functions. The 
first of these 15 t provide good input balance so that 
common mode pickup from the microphone lead is 
rejected. The transformer should also provide around 
10 to 16dB of gain for the input signal where voltage 
gain as in any transformer is a function of the turns 
ratio, Ns/Np. They must also transform the low imped- 
ance of the microphone, typically in the region of 
200R, to an input impedance of normally 1k2. Finally, 
they should provide a source impedance which will 
optimise the noise performance of the op- amp. The 
impedance is transformed (because of the conserva- 
tion of energy) by the square of the input impedance. 
The input stage must also provide a 48V supply for the 
phantom powering of microphones. Figure 2 shows a 
typical transformerless, electronically-balanced mic 
input stage. 

The switching between the Mic and Line input in 
the channelis not normally done electronically, ie with 
analogue switches (4016) as it is unlikely that the con- 
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18dB PER 
INPUT OCTAVE 
MICROPHONE MIC/LINE — INPUT HIGH PASS FOUR BAND EFFECTS 
PREAMP SWITCH AMPLIFIER FILTER PARAMETRIC SEND/RETURN 
EQUALISER KET 
Fig.2 Block schematic of input module . 


- tronics - this is usually a unipolar supply of +24V ога 
+/—20V bipolar supply. A typical value for headroom 
might be 16dB, but the actual figure will vary depend- 
ing on where in the console we measure it — the input 
stages where the signal level is less controlled will 
usually have more headroom than at the output. 

Probably one of the most important parts of the 
mixer and certainly one of the components which ulti- 
mately determines both how flexible and how noise- 
free the console as a whole is in the input channel, 
shown in block schematic form in Figure 2. A normal 
Mic/Line Input will consist of the parts shown. 
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sole operator will wish to change signal sources when 
the desk is being used dynamically. Switching opens 
up awhole new can of worms and will be dealt with asa 
separate issue. This Mic/Line switch is normally 
arranged to alter the gain of the stage although differ- 
ent manufacturers adopt different approaches. 
There is also a separate Gain control which alters 
the stage gain from about +20dB to about +70dB. 
Equalisation T I 
This is the rather grand name given to the tone control 
section of the channel and is almost always truncated 
to ‘EQ’. In the main, it is slightly more sophisticated 
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Low 
FREQUENCY 


than the tone controls found in domestic equipment, 
having one or more “Parametric” mid frequency sec- 
tions, where the parameters of Q, filter centre fre- 
quency and boost or cut are all user variable. Most par- 
ametric sections have the response known as ‘bell’ 
while the LF and HF sections have the more common 
‘shelving’ characteristics found in Baxandall type con- 
trols. Figure 3 gives a graphical representation of these 
responses. There will also bean EQ IN/OUT button so 
that A/B comparisons can be made and this means of 
course that the section must have unity gain. Some 


FULL BOOST («12dB) 


HALF BOOST (+698) 


HALF CUT (-6dB) 


FULL CUT (-12dB) 


———— 
FREQUENCY HIGH 
FREQUENCY 


Fig.3 Gain/Frequency plot of typical 2 Band shelving 
(Baxandall) type equaliser 


MIXERS 


sections will also have a switchable high pass filter 
which will roll off at 18 or 24dB per octave those fre- 
quencies below 80Hz or so. 

Auxiliary Mixing Bus 

These are busses separate from the main mixing 
busses and are used to create effects send mixes,( eg 
for reverbration), foldback mixes, monitor mixes and 


Fig.4 Stereo Panpot arrangement 


clean feed mixes. There may be as manyas 16 different 
AUX mixes, able to be selected as either PRE or POST 
FADER so that the final level is dependant or inde- 
pendant of the CHANNEL FADER. Pre-fader aux 
sends are normally used as foldback or clean feed 
sends whilst Post-fader sends are used to feed effects 
units so that the effect will be attenuated by the same 
level as the dry signal. The number ultimately contri- 
butes to the overall flexibility of the desk as a sound 
engineer will tell you. We shall deal with the three main 
uses separately. 

Effects Send Mix 

This will normally Бе a mono mix of all channels which 
have to be sent to an external effect unit, normally 
something expensive such as digital reverbration, so 
alleviating the need for separate FX for each channel 
so requiring. The EFFECTS RETURN will normally be 
in stereo. 


Foldback Mix 

This is used to create a mix so that the artists can hear 
what they are originating from their instruments, this 
being especially important if an artist is adding mate- 
rial to a mix of instuments already done and so has to 
be in sync. It is sometimes called a Monitor Mix where 
the mixing is for live concert and whole mixers are 
Sometimes dedicated to the task at a large gig. 
Clean Feed Mix 

This is used to sum all of the channels bar this one so 
that the performer hears everything but his own con- 
tribution. This means the mix sent to them is Clean of 
their own contribution 

Cue Mix 

This is similar to the clean feed mix but will also include 
a contribution from the TALKBACK MIC mounted on 
the desk. 

Prefade Level (PFL) 

This allows the engineer to monitor a particular chan- 
nel in isolation without affecting the rest of the mix. 
Pressing any PFL button on the console will assert 
logic within the desk which will cut the normal stereo 
mix from the loudspeakers and replace it with the PFL 
of the particular channel chosen. 

Panpot 

Or Panoramic Potentiometer to give it its full name. 
This control electrically positions а single source of 
sound across the panorama from the left to the right 
stereo channels. A major requirement of this control is 
that when positioned full left or full right, the gain from 
the input to the output is unity, but when positioned 
centrally, the gain from input to each output is —3dB. 
Figure 4 shows a common arrangement where RV1 is 
a dual linear pot wired in reverse so that when one 
wiper is at minimum resistance, the other is at maxi- 
mum. The signal can thus be panned full left or full 
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right. In the central position, the signal fed to each 
opamp input resistor is 0.707 (—3dB) of Vin due to the 
bridging resistors. 

Routing 

Each channel will normally have a bank of pushbut- 
tons — up to 16 or 32 depending on the size and com- 
plexity of the desk — which constitute the group rout- 
ing matrix. These are used to group together signals 
before they are outputted from the desk toa multitrack 
tape machine. This means that although, for example, 
4 input channels are used for backing vocals, these can 
be switched to groups one and two, mixed together 
and then outputted to a tape machine. In this way, the 
backing vocals occupy only two precious tracks of the 
multitrack. Conventionally, odd numbered groups are 
left in the stereo field and even-numbered are right. 


ETI JANUARY 1992 


— 


Channel Fader 

This is a long throw linear pot which controls the chan- 
nel signal level fed onto the main stereo mixing bus. 
With the fader positioned about two thirds of the way 
from the bottom, gain from input to output is normally 
arranged to be OdB, with the channel fader able to give 
another 10dB or so of gain if required. The fader may 
incorporate a backstop switch which can be used fora 
variety of purposes including remote starting or stop- 
ping of tape machines or record decks or to mute local 
or remote loudspeakers to prevent howlround. 
Miscellaneous Channel Input Facilities 

The channel will normally have an overload indication 
of some sort which will warn of the imminent onset of 
clipping. There may also be a LINE/RIAA switch if the 
input is stereo. This allows the connection of a stereo 
tape machine or record deck. 

Having looked at the normally included features 
which comprise a good channel input module, we can 
now look at the other modules to be found in a 
medium-sized mixing console with a better under- 
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standing of the features and attributes which they must 
possess in order to be flexible and again maintain the 
best noise performance. 

Group Module 

Mention was made in the preceeding section of the 
pushbutton group routing matrix to be found on each 
channel module. The group module sits across the 
corresponding group bus and sums together all of the 
channel sources selected to that group. This signal is 
then outputted from the console and used as a track 
ona multi track recording. Thus a console to be used 
with a 16 track tape machine would need 16 group 
modules. 

The summing together of the sources selected for 
a given group introduces noise and crosstalk problems 
quite similar to those encountered on the main stereo 
mix bus. These we will cover more comprehensively 
and in much greater depth ata later point. Clearly, the 
number of sources which are switched to a particular 
group mix bus will vary depending on the circum- 
stances prevailing when a mix is done eg how many 
backing vocalists, how large a percussion section etc. 
Two very simplified group routing matrices, namely 
constant current and virtual earth mixing use different 
techniques to obtain the same objective. 

With constant current mixing, the bus driving 
resistors are connected to ground when a source is not 
selected so the impedance of the bus remains con- 
stant. Both source impedance and bus impedance are 
low in value. 

Figure 6 shows а virtual earth implementation of 
the group routing matrix. The mix busbar is at virtual 
earth and the routing switches only select drive resistor 
Rx when that channel is selected to the group thus 
offering a slight improvement in noise performance 
when only a small number of channels are selected. 
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Fig.5 Group and monitor module (normally combined) 


Monitor Module 

These are input modules fed from the multitrack tape 
machine, there being as many monitor as group 
modules. They are similar to input channel modules 
but have a much simplified control section, normally 
comprising a simple 2-band EQ, pan pot and rotary 
level control. A “MONITOR SOURCE?” switch selects 
whether the group input (record input) or replay out- 
put is monitored and applied to the stereo mix bus. 


Master Module 
A block diagram ofa typical master module is shown in 
Figure 7. Its function is to sum together all of the chan- 
nel sources present on the main stereo mix bus, control 
the overall level via large left and right linear faders and 
electronically balance the signal ready for application 
to the appropriate channel of a stereo mastering tape 
machine. It contains also the logic circuitry which con- 
trols switching of the PFL, TAPE and MIX signals used 
for the studio monitoring. 
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There will also be Master modules for each of the 
Aux sends, used as described before to generate head- 
phone feeds for performers and to create Effects 
mixes. 
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Fig.6 ‘Virtual Earth’ group routing/mixing bus 


Miscellaneous Mixing Console 
Facilities 

FX Return Module 

We mentioned earlier that one or more of the Aux 
.sends may be used as FX sends. It follows therefore 
that we must have some way of getting these processed 
signals back into the mixer and onto the main stereo 
mix bus. This is done using, surprise, surprise, an 
Effects Return module. This is similar in design and 
facilities to the monitor module, having perhaps sim- 
ple EQ, pan and level controls and is in fact small 
enough to be incorporated as a sub-section of the mas- 
ter section, although this is not always the case. 
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Switching 

As we said earlier, switching it not quite the simple pro- 
cess that it should be in a perfect world such as ours. 
No matter how we implement this function, there will 
always be some compromises in performance or relia- 
bility. If we look in the first instance at the normal way 
of switching ie with a basic mechanical switch, this will 
become much more apparent. Switches are basically 
nasty mechanical or perhaps electromechanical things 
full of the imperfections associated with devices of this 
sort. They create noise, they become unreliable in 
operation after a very finite period (or perhaps even 
earlier if they are cheap as well as nasty), theyare bulky 
in terms of occupying space on a PCB and they may 
well be expensive to boot. Sadly, the very nature of a 
mixing console means that their use is extensive in its 
design. This means ultimately that we may end up with 
an inherently noisy or unreliable design since the inclu- 
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Fig.7 Master module showing PFL switching 


sion of large numbers of mechanical devices in any 
piece of electronic apparatus (and we have more than 
our fair share as it is, what with connectors, pots and 
faders) is a major contributory factor in the overall 
dependability of the apparatus, 

One way round this problem is to use analogue 

switches which themselves are controlled by mechani- 
cal switching. The critical signal then never passes 
through a mechanical contact of any sort and operat- 
ing a switch electrically lends itsélf readily to control by 
a microprocessor or other digital device. As is usually 
the way with these things, analogue switches are not 
quite the answer to a maiden’s prayers that we may 
have first thought on initial ponderance since they 
themselves introduce quite distinct problems of their 
own. 
It is because in this application that we are 
unusually interested in keeping noise, crosstalk, distor- 
tion and the like at unbelievably low levels that the 
problems of using analogue switches become appreci- 
able. The major one is in the manner in which these 
devices create clicks or glitches on their outputs when 
switching takes place since the control signal being 
applied couples capacitively to the channel, which 
causes ugly transients on the signal. These transients 
are caused by charge transferred to the channel 
through the gate channel capacitance at the trans- 
itions of the gate. Slowing down the gate signal gives 
rise іо a smaller amplitude glitch but of longer duration 
so that the area under the graph is the same as in the 
Previous case. We therefore implement analogue 
switching more as a fast mute, where a rising or falling 
waveform, rather than a step waveform, is used to con- 
trol the gate of the FET. Figure 8 shows two examples 
of FET analogue switches. 
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Metering 

The two types of metering used are VU and PPM 
(Volume Units and Peak Programme Meter respect- 
ively). These can use either moving coil movements or 
LED's for display purposes, although PPM's are 
almost always moving coil instruments. These meters 
are rather more accurate than those found on domes- 
tic recording equipment. 

The essential difference between the PPM and 
the VU meter is in the signal processing circuitry used 
for measuring the level of the signalandin the ballistics 
of the meter movement, both of which are carefully 
specified. 

The VU meter must present an overall imped- 
ance of 7.5k at OVU to a 600R source. OVU represents 
+4dBm (1.288V rms) at 1kHz when this criterium is 
satisfied. If used with a different source impedance, 
this is no longer true. The meter responds to the 
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energy of waves and the ballistics are such that if 
+4dBu 1kHz tone is applied, the pointer will reach 
99% of its final deflection in 0.3 seconds. It is cheap, 
easy to line up and requires no auxiliary power. 

However, as many readers will realise from their 
own experiences of this type of meter, ithasa log scale 
which is difficult to read (being expanded at one end of 
the scale and cramped at the other) and meter deflec- 
tion depends upon energy, 

The PPM has many more elements. Figure 9 
shows the various parts. The meter is effectively iso- 
lated from the signal source since the high impedance 
amplifier means that no power is drawn from the 
source. The full wave precision rectifier captures both 
positive and negative-going peaks and the time-con- 
stant network provides the necessary ballistics of 
2.5ms electrical rise time (which increases to 80ms 
when the mechanical slugging of the meter is 
accounted for) and 1s fall time, The log amplifier 
means that the scale is marked in a linear fashion as 
Figure 9 shows. PPM 4 represents OdBu on this meter. 
These characteristics make it infinitely preferable in 
most instances to the VU meter. [t is, however, difficult 
to line up, requires a power supply and is much more 
expensive. 

The majority of readers will have never seen a 
large mixing console in the flesh, so to speak, the sight 
of them being limited to their appearance in promo- 
tional pop videos (Genesis and Abba seemed to have 
had a thing about them in the early eighties) and at 
concerts where the sound mixing engineer is some- 
times visible to the crowd. Both scenarios use mixers 
with very different facilities and different mode of 
operation, although of course, certain features, as we 
have already mentioned, are common to both. We 
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shall now look at the different modus operandi 
employed in each and seewhy they are different. Their 
use in the first example given is in multi-track record- 
ing. 

Recording on more than two tracks is highly 
advantageous. Those of you out there who may pos- 
sess a small mixer/multi-track combo will know why 
this is so. For those of you who don't, itcan be summed 
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Fig.8 Typical voltage control switching circuits 


up in one word — flexibility. A musical collage of instru- 
ments and vocals can be built up piece by piece and 
over a period of time, mistakes can be rectified and 
previously-recorded tracks enhanced with no effect to 
other tracks etc etc. In fact, this sequence can continue 
almost ad infinitum (or ad nauseum if you happen to 
be the remix engineer!) until acceptable results are 
achieved. 

Multi-track recording is normally done in two 
quite distinct steps, these being recording and mix- 
down (although the recording of live concerts some- 
times breaks this rule). 


Recording 

It is normal for only one or two tracks to be recorded at 
any one time, although a large drum kit — bass, snare, 
hi-hat etc — may occupy up to fivetracks of a 16 or 32 
track recording, each individual drum sound being 
allocated its own track. 

Input channels are used for the recording process 
because the sound will normally be sourced from a 
microphone and the input channel is the only module 
wherea microphone preampis fitted. Major manipula- 
tion of the signal is avoided at this stage so that the sig- 
nal recorded is as much a replication of the original as 
possible. We make use of the group routing matrix, 
allocating individual sounds or groups of sounds to a 
particular track of the multi-track. It follows that any 
console designed for use with an 8-track recorder must 
have an 8 group routing matrix as a minimum specifi- 
cation. 

Multi-track machines are somewhat different 
from the average domestic stereo cassette or open reel 
recorder in that they can both record and replay differ- 
ent tracks simultaneously, for example we could be 
monitoring (replaying) tracks 1 to 6 whilst recording 
on tracks 7 and 8. We can therefore replay already- 
recorded material to an artist who will then accom- 
pany this, his or her contribution being recorded on 
any vacant tracks so configured. It is in this way that 
the tracks are laid on tape until all of the tracks of the 
multi-track are eventually filled and the recording is 
taken to completion. Tracks to be replayed during this 
operation are inputted to the desk through Monitor 
modules which can be thought of basically as input 
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channels which are permanently canfigured for line 
inputs and have many of the input channel facilities 
omitted, there usually being only ап LF and HF shelv- 
ing-type EQ and a rotary gain contro]. 

Once recording is complete, we can proceed to 
mixdown. Each track of the multitrack recording is 
now inputted to the console via the Line Inputs of the 
each channel input module. The facilities which the 
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input channel affords the engineer arenow used to the 
fullest extent. Itis at this stage that any tonal correction 
is made, external processing such as echo, phasing, 
reverb etcis added and ultimately, the level of the track 
in the final stereo mix is fixed. The engineer will experi- 
ment with different levels and stereo field placements 
using the channel fader and panpot respectively. Any 


number of experiments can 
be made since the multitrack 
master remains untouched 
during all of this. 

In a live concert situa- 
tion, especially one where the 
stage output is to be recorded 
on multitrack for future 
broadcast or for storing on 
some other playback 
medium, slightly different 
demands are put upon the 
sound desk. Relative levels of 
each imstrument in the final 
stereo mix heard by the pay- 
ing Dublic will be set before- 
hand during the synonymous 
‘sotind check’, as will all of the 
foldback and monitor "mix 
levels. In actual fact, a separ- 
ate mixer may be allocated 
the task of providing all of the 
monitor and foldback mixes if 
the gig is a particularly large 
one. Subsequent adjustments 
will be made in real time while 
the concert is in progress, the 
sound engineer normally 
being situated ‘front of the house’ where hewill be able 
to achieve the best subjective and qualitative assess: 
„ment of the sound mix being perpetrated. 

Now that we have some basic understanding of 
the elemental architecture of a sound desk, we are well 
primed for next month’s Part 2 which will cover digital 
mixing desks and describe the ways in which digital 
control and computers can be used to enhance the 
performance of the console whilst easing workload for 
the engineer. 
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Cost-effective speaker upgrade kits 


AUDAX TITANIUM TWEETER UPGRADE Change your 1" dome 
tweeters for these Titanium units and enjoy crisper, cleaner response. 
Suitable for replacing tweeters up to 91db Sensitivity. Kit includes constant 
impedance level controls so that you can adjust for £43.90 
optimum results without any crossover modifications. +рёр £4.00 


ELAC METAL DOME TWEETER UPGRADE As kit above but using 
the Elac tweeter which has had such rave reviews. To replace units up to 
B9db sensitivity. order METAL 25DT30 (104mm round plate) £63.50 


or METAL 25DT29 (120x90mm plate) +p&p £4.00 
SEAS METAL DOME TWEETER UPGRADE (H400/417) 

As the above kit but having a sensitivity rating of 91dB £57.00: 

as opposed to 89dB of the Elac unit +рёр £4.00 


SEAS METAL DOME TWEETER UPGRADE 
Direct replacement for the 3/4 (19mm) unit used in so £41.90 
many small speakers. Sensitivity 88db (94mm round plate) +p&p £4.00 
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А rugged high powered module that is ideal for 
use in discos & Р.А, Systems where powers of 
up to 125W, 4 ohms are required, The heavy 
duty output transistors ensure stable and 
reliable performance. It is currently supplied to a 
large number of equipment maufacturers where 
reliability and performance are the main 
considerations, whilst for others its low price is 
1ле major factor. Operating from a supply 2 
voltage of 40-80V into loads from 4-16 ohms. 


stalled, Ideal for domestic a 
where low distortion and compact size are 
the prime requirements. Used with supply 
raids of 20V-50V into loads of 8-16 ohms. 


CONCERTO UPGRADE CROSSOVER Replacing the DN12 network 5 


in speakers employing the Kef B139, B110, T27 combination, 
this crossover greatly improves detail and definition. £58.95 pair. 
(Screw terminal connections) +p&p £2.50 


WACOUSTIC PANELS inhibit panel resonance and limit 
cabinet-induced colouration. (Foam sandwiched between 

two layers of bitumin.) Self adhesive. Size: 270x200x16mm. £16.00 set. 
Set of 8 (will treat pr. of small/med. Speakers). +p&p £4.00 
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MM 100-BUDGET 3-INPUT MIXER 


With a host of features including 3 Individual level controls, a master volume 
and separate bass and treble control, it provides for inputs for microphone, 
magnetic pick-up and tape, or second ick-up (selectable), and yet costs 
considerably less than competitive units. 
This module is ideal for discos and public 
address units and operates from 45V-70V. 


MM100G 


As MM100 with two guitar + 1 microphone 
input intended for guitar amplifier applications. 


MINIATURE PASSIVE INFRA-RED SENSOR-RP33 


Switchable Dual range, detects intruders up to 6 or 12 metres 
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Digital Enlarger 


Timer 


he Enlarger timer described in this article 
has been designed, after a great deal of 
research to provide the ultimate in ease 
of operation. As a result, although the 
circuitry is rather complex, virtually all of 
the operational problems which have been encoun- 
tered with commercially designed timers have been 
overcome. 

One of the major problems with a number of 
commercially designed enlarger timers has been that 
they rely upon an analogue time delay circuit, usually 
involving some form of resistor/capacitor timing 
network, to provide the timing function. As a result 
they are somewhat difficult to set accurately, once the 
correct exposure time has been determined. This is 
because determining the correct exposure requires the 
making of a test strip, using some external form of 
counting or timing. It is not necessarily the case that 
the timing inscribed upon the rotary potentiometer 
used to set the time on the timer will accurately 
correspond with the timing or counting used to expose 
the test strip. 

The design described in this article overcomes 
* the operational problems involved in using an 
Enlarger Timer principally by using a digital timing cir- 
cuit, to ensure the length of time for which the enlarger 
light is on can be set accurately. The same timing cir- 
cuit is also used to provide a pulsed ‘bleep’, at one sec- 
ond intervals in the TEST STRIP mode, so that the 
marking off of the test strip is done accurately with 
respect to the exposure time steps used to determine 
the elapsed exposure time. Thus the time obtained 
from examination of the test strip can be accurately 
transferred to the output of the timing circuit. A feature 
of this timer is that each function is set by simple opera- 
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tion of a single array of interlocked push buttons, with- 
out disturbing the time set for any of the exposure func- 
tions. A further refinement in this design is when the 
enlarger light is off, the time set on the internal calibra- 
tion is displayed digitally together with, as well as an 
indication of which function has been selected by the 
function select push buttons. When in the timing mode 
with the enlarger light on, the display changes to indic- 
ate the elapsed exposure time. An audible ‘bleep’ will 
be emitfed from the timer at one second intervals to 
assist,in ‘dodging’. 

The unit can also be used to control the dark 
roogn safelight which may be selected to be on all the 
time or to be automatically turned off when the 
enlarger light comes on. 


Functions 


The main functions of the unit are best summarised as 
follows: 

OFF 

The unit is completely turned off and no functions are 
operational. 

FOCUS 

When selected the enlarger light is turned on and no 
timing functions are available. 

TEST STRIP 

The enlarger light is turned on at the first operation of 
the ‘start’ switch and a bleep output is emitted at the 
end of every second. The counter display counts the 
number of seconds which have elapsed since the 
enlarger light was turned on. The enlarger light is 
turned off by a second operation of the start switch. 
EXPOSE. 1. 

In this position the enlarger is turned on by operation 
of the ‘start’ switch and remains on until the time pre- 
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selected. The timer’s seconds display decimal point is 
illuminated when the enlarger is turned on. At ‘switch 
on' the timer is automatically set to give an exposure 
time of 8 seconds. (Which is generally of the order of 
the correct exposure time for black and white materi- 
als). This can then be altered between 1 second and 99 
seconds by operation of the timer selector + and — 
buttons. These are operational at all times, except 
when the enlarger lamp is on during a timing function 
The ‘start’ switch is automatically disabled when oper- 
ation of it would either upset the operation of the cir- 
cuit, or an incompatible function, such as the FOCUS 
operation, has been selected. In order to avoid confu- 
sion these switches are internally illuminated when 
operation will effect the operation of the circuit and 
the internal illumination of any switch is turned off 
when that switch's operations are disabled. 


Circuit Description 

The circuit diagram for the enlarger timer in shown in 
three sections in Figure 1. In considering this circuit itis 
probably easiest to break it down into fairly small con- 
stituent parts. 

Power Supply 

The power supply circuit for this project is conven- 
tional. FS1 is a standard 5 amp fuse which is used to 
protect the entire circuit. The power from, the mains 
input lead is switched by SW4, which is one of the inter- 
linked function selectors. From here the power is con- 
nected to the two relays and the safelight function 
switch, SW9, as well as being passed through the trans- 
former Т1. The transformer reduces the 240 volts AC 
mains supply to 9 volts AC. this, being rectified by the 
bridge rectifier (D1-4) and smoothed by capacitor C1 
to provide 12 volts DC. C2, and C13 are 2.2u tantalum 
capacitors, each mounted on one of the two main 
printed circuit boards used in this project. These 
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decoupling capacitors smooth out glitches оп the 
power supply lines, caused when digital circuits, 
switching off and on. 


Clock Circuit 

In order to improve the accuracy of the timing of this 
project the clock circuit used to generated the one 
second pulses, which drive all of the timing functions, is 
slightly unconventional in that the one second pulse is 
derived from a much faster clock circuit, utilising ІСІ, 
IC2a and IC2b. IC1 isa CMOS 555 timer which is con- 
figured in the Astable mode. The output frequency of 
the clock pulses derived from this circuit are set by 
means of RV1, R1, R2 and C3. These values have been 
chosen so that the output frequency from IC1 can be 
adjustable by means of RV1 and set to an accurate fre- 
quency of 256Hz. This frequency has been chosen so 
that when the clock pulses have been fed through the 
two cascaded binary counters, (IC2a and IC2b), the 
output frequency from Pin 14 of IC2b will be 1Hz 
which can be accurately set by adjusting ЕУІ. These 
counters are fhibited from operation when the 
enlarger light is switched off by connecting Pins 7 and 
15 (the master reset input connections) to the not-Q 
output of the enlarger lamp controlling flip-flop 
(IC17). This output is in the Logic 1 condition at all 
times, except for when the circuit is set to turn the 
enlarger lamp on. When the MR inputs are in the Logic 
1 state all of the inputs (О, to О») are forced to ће 
Logic 0 state. When the MR input falls from the Logic 1 
state to the Logic 0 condition the counters are allowed 
to function normally and the outputs (О, to О.) are 
allowed to switch between the logic states in the nor- 
mal binary progression. This unusual configuration 
has been chosen in order to increase the accuracy of 
the timing provided by the enlarger timer, since, by 
using this circuit, the maximum deviation from the 
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accurate time for any exposure is reduced to the dura- 
tion of one output pulse from IC1. This means that the 
inaccuracy of any timing function will never be more 
than 1/256th of a second. The output from the one 
second clock generating circuit is fed to both the sound 
generator and counter/timer circuits. 


Sound Generating Circuit 

The Sound Generator Circuit i$ used to produce the 
audible bleeps which are emitted when the enlarger 
lamp is turned on when the TEST STRIP or EXPOSE 2 
functions have been selected. It is operational during 
all of the times when the enlarger lamp is turned on, 
simply being turned off by means of SW6a and SW8a 
when not required. The production of the audible 
bleep is initiated by a positive going pulse at the output 
of IC2b. This occurs at the end of each second of the 
timing period. This rising pulse is applied, via R6, to 
the base of Q1 and causes the voltage atthe base of Q1 


Q1 to rise to a point where the transistor switches. This 
causes a current to flow through R7 via the collector 
and emitter of Q1 to ground. This causes the voltage at 
the collector of Q1 to fall to virtually 0 volts and trig- 
gers the circuit comprising C7, R8and DO to producea 
negative going pulse at the trigger input (Pin 6) of 
IC10a. This is one half of aCMOS 556 dual 555 timer, 
connected as a monostable: This trigger pulse causes 
the output at Pin 5 of IC10a to swing from the Logic 0 
state to the Logic 1 state fgr a time period determined 
by the values of R9 and €8. 9 
The output from IC10a is fed to Pin 10, the reset 
input of the same integrated circuit, which is the other 
half of the dual timer. IC10b is set up as an Astable cir- 
cuit and changing the state of the reset input from 
Logic 0 to Logic 1 state allows IC10b to produce a 
square wave output at Pin 9 which has a frequency 
determined by RV2, R10, R11 and C9. The compo- 
nent values have been chosen to produce an output 
frequency of approximately 3kHz, which is matched to 
theoptimum frequency for the audible warning device. 
КМ2 has been included into the circuit to tune the out- 
put frequency of IC10b to accurately match the opti- 
mum frequency (that which gives the loudest noise) of 
the audible warning device. When the reset input of 
IC10b is triggered back from the Logic 1 state to the 
Logic 0 state, the circuit is inhibited from functioning 
and the output falls to remain in the Logic 0 state until 
the logic state of the reset input (Pin 10) returns once 
more to the Logic 1 state. This circuit is thus triggered 
so as to produce an audible bleep from the AWD fora 
set period of time, every time the output of IC2b goes 


from Logic 0 to Logic 1, but ignoring the occasions 
when the output of IC10a changes from the Logic 1 
state to the Logic 0 state. SW6a and SW8a are used to 
disconnect the AWD from the output of IC10b except 
for when the appropriate functions (TEST STRIP and 
EXPOSE 2) are selected. 


Exposure Timing Circuit 

The exposure timing circuit, which is active wh en 
either of the EXPOSE functions is selected. consists of 
two clock circuits, one driven bythe ІНЕ clock genera- 
tor circuit under the control of IC17, which controls the 
enlarger lamp, and a second clock circuit, the value of 
which is set by the TIME + and TIME — switches. The 
states of these two clocks are continually monitored by 
а comparator circuits. When both clock values are the 
same (which occurs when the exposure time matches 
the preset exposure time).the А-В an output of the 
comparator circuit is used to switch the flip flop and 
extinguish the enlarger lamp. 

The one second pulses, from the clock generator 
circuit, are counted by means of IC3, which is a 4518, 
dual BCD counter. The two counters within this inte- 
grated circuit are cascaded together by connecting the 
О, output of IC3a to the clock input ofIC3b. The count 
modes of the integrated circuits are set by the connec- 
tion of Pin 2 of IC3a to the positive power supply rail 
and Pin 9 of IC3b to the 0 volts power supply rail. The 
effect of this is to cause the counter to advance byone, 
through the range from 0 to 99, every time that the out- 
put of IC2b goes from the Logic 0 to the Logic 1 state. 
The master reset inputs of IC3a and IC3b, like those of 
IC2a and IC2b, are connected to the not-Q output of 
the enlarger lamp controlling flip flop. When the 
enlarger lamp is off these inputs are in the Logic 1 
state, which causes the outputs O, to O, of both IC3a 
and IC3b to be forced to the Logic 0 state. When this 
output of the flip flop goes from the Logic 1 state to the 
Logic 0 state this allows the counters to function nor- 
mally, and count from 0 to 99 in binary form. The out- 
puts from this binary elapsed time counter are fed to 
the ‘A’ inputs (A0 to A7) of the comparator circuits 
(IC4 and IC5) which are two 4585 binary magnitude 
comparators, cascaded so as to provide an eight bit 
magnitude comparator. 

The ‘0’ inputs (BO to B7) of this comparator cir- 
cuit are connected to the outputs of the second coun- 
ter circuit, which consists of IC15, IC16, IC11 and 
IC13. IC's 15 and 16 are 4029 pre-setable, BCD up/ 
down counters. The circuit operates with these IC’s 
connected in the parallel clocking mode to facilitate 
the up/dewn control of the circuit. This second coun- 
ler circuit operates in two basic ways. When the 
enlarger timer is first turned on a short positive going 
pulse, generated by C14 and R42, is applied to Pin 1 of 
both IC15 and IC16. Thisis the parallelload (PL) input 
to the IC and the pulse causes the logic state present at 
the parallel load inputs ( P, to P4) of the counters to be 
loaded into the output latch and to appear at the out- 
puts (Op to O;) of both IC's. The Parallel Load inputs 
of IC16 are all set to the Logic 0 state by the connec- 
tion of Pins 3,4, 12 and 13, to the 0 volts line. IC15 is 
set to be preloaded by the PL pulse to an output state 
of 8 by the connection of the P2 input (Pin 3) to the 
positive power supply line via the pull up resistor R41. 
and the connection of the other parallel load inputs 
(Po, P, and P4) to the O volts line. 

The second way in which the cascaded counters 
can be altered is for them to be made to count ир or 
down under the control of the + and — time select 
switches, SW2 and SW3. Each of these switches oper- 
atesan anti-bounce circuit comprising a cross coupled 
pair of NAND gates (IC13a and b in the case of SW2) 
and IC 13c and d (in the case of SW3). These circuits 
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are necessary to avoid the problems which would 
otherwise be caused by the circuit counting the 
bounces of the switches when they are operated. In 
each case the cross coupled NAND agate circuit is 
arranged to give a Logic 1 output when its associated 
switch is operated. The outputs from these two circuits 
are combined by means of D11 and D12 which, 
together with R49, form a simple OR gate, the output 
of which is used to cause the reset input (Pin 4) of IC11 
to go from the Logic 0 state to the Logic 1 state when- 
ever SW2 or SW3 are operated. R49 is used as a pull 
down resistor to force the reset input of IC11 to the 
Logic 0 state, when neither SW2 or SW3 are operated. 


(pin 15) of both IC15 and IC16. The carry function 
which causes IC16 to advance by one pulse at the 
appropriate transition of 0, of IC15 is accomplished by 
the connection of Pin 7, the not-TC output of IC15, to 
Pin 5, the not-CE pin, of IC16. 

In order to prevent the counter from advancing 
when its output value is not shown on the display, the 
circuit is inhibited from operating by connecting Pin 5 
ofIC15 to the not-Q output of IC17, the enlarger lamp 
controlling flip flop. This function operates in reverse 
to that of IC2 and IC3 in that Pin 5 of IC15 is a count 
enable input, which causes the counter to advance 
under the control of SW2 and SW3 whenever it is in 
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Fig.2a Component overlay for main PCB 


The output of IC13a (the anti-bounce circuit asso- 
ciated with the ‘time +’ switch) is also fed to Pin 10 of 
IC’s 15 and 16. This is the up/not down input which 
controls the direction of the counting of the two cir- 
cuits. When itis in the Logic 1 state the clock circuitwill 
count up one count for every pulse input to the clock 


* input of [C15 and when the direction selector input pin 


is in the Logic 0 state then the circuit will count down 
one unit for every input pulse. 

IC11 is a CMOS 555 timer circuit, configured in 
the Astable mode, which is used to output a clock pulse 
to drive IC’s 15 and 16 whenever SW2 ог SW3 is oper- 
ated. The component values of the timer frequency 
setting chain (R39, R40 and C10) are not critical but 
those shown in the circuit diagram have been chosen 
so as to give an output clock pulse frequency which is 
neither too fast nor too slow. The output pulses from 
IC11 are fed in parallel to the clock input connections 
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the Logic 1 state and to prevent counting from occurr- 
ing when this input is in the Logic 0 state, which occurs 
whilst the enlarger lamp is on. Pin 9 is the binary/deci- 
mal selector input, which is connected to the O volt line 
for both IC15 and IC16, so as to set the counter to 
work as a decimal counter. The outputs (Ор to Оз) are 
fed both to the comparator circuit (IC4 and IC5) and 
to the display circuit. 

. IC4, and IC5 are connected to form an eight-bit 
binary comparator circuit, which compares the out- 
puts of the two clock circuits. When the output of IC3a 
and IC3b (representing the time for which the enlarger 
lamp has been on) is the same as the output for IC15 
and IC16 (which represents the time pre-set for the 
enlarger lamp to be on) are equal the A—B output (Pin 
3 of IC5) changes from Logic 0 to Logic 1. This signa! 
is fed to IC17 via the function selector push button 
array. This causes the enlarger lamp to be turned off 
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and the system to be re- set, when the time preset into 
ICs 15 and 16 has elapsed, in the EXPOSE 1 or 
EXPOSE 2 modes. 


Display Circuit 

The display circuit comprises three, seven segment, 
common anode, LED displays, which are set up to 
indicate both the function selected and the appro- 
priate time data. The simplest display is that of X3 
which is that used to indicate the function selected as 
shown in Table 1. 


Function Display 


FOCUS 
TEST STRIP 
EXPOSE 1 
EXPOSE 2 


Segments Illuminated 


Fig.2b Time selector display component layout 
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In order to achieve this state segments е, f, айа g 
are permanently energised, whilst segments a, d, and 
the decimal point are selectively energised by means of 
SW6d, SW7b and SW8c. In each case the segments 
are connected to ground, either directly or through the 
switches, by means of the 1k resistors R43 to R48 
which are used to reduce the current flowing through 
the circuit to a safe level, The second display (X1 and 
X2) is used to indicate the time data in such a manner 
that when the enlarger lamp in on the output from the 
time elapsed clock (IC3a and IC3b) is displayed but 
whilst the enlarger lamp is off then the preset time (the 
output from IC15 and IC 16) is displayed. The devices 
used to perform the required switching function are 
two 2019, 4 x 2-input multiplexers (IC6 and IC8), each 
of which is connected so as to select sets of outputs 
from the two clocks. The outputs (Oy to O4) of the 
selector ICs are fed to the inputs (I, tol,) of IC's 7 and 9 
which are 4543 BCD to seven segment latch/ 
decoder/driver circuits. These are configured so that 
the latch and blanking inputs are disabled, by connect- 
ing Pin 1 to the positive power line and Pin 7 to the 0 


volts supply line. In this configuration the outputs (O, 
to O,) are driven to produce the appropriate switching 
of the segments of X1 and X2, corresponding to the 
binary information available on the inputs (I, to Lj), As 
with the other display each of the segments is driven 
through a 1k dropping resistor in order to reduce the 
operating current of the LEDs in the seven segment 
display to a safe level. Because all of the displays used 
in this project are common anode displays, IC7 and 9 
have been set up to drive them in an appropriate man- 
ner by connecting Pin 6 to the positive power supply 
rail, so that the outputs (O, to O,) are in the Logic 0 
state when the display segment is illuminated. 
Selection of which of the two sets of time data isto 
be fed to the display driver IC’s (IC7 and IC9) is deter- 
mined by the logic state of the switch enable inputs Sa 
and Sj of the selector IC's (IC6 and IC8). The S, inputs 
of both the IC's are connected the Q output of IC17 
and their Sj inputs are connected to the not-Q output. 
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This arrangement ensures that the S, and S4 inputs are 
always in the opposite logic state, thus ensuring that 
the output of the elapsed time counter is displayed 
when the enlarger lamp is switched on in the TEST 
STRIP and EXPOSURE modes and that at all other 
times the output from the pre-set exposure setting time 
counter is displayed. 

Allied to this is the operation of the illuminating 
circuit for SW2 and SW3. These switches are only illu- 
minated whilst their output is displayed on the displays 
(X1 and X2). To achieve this the lamps are connected 
in series with each other (so as to reduce their light out- 
put) to the collector of Q2. The base of this transistor is 
connected via R50 to the not-Q output of IC17. When 
this output is in the Logic 1 state (which occurs when 
the enlarger lamp is switched off) a current is allowed 
to flow through the base/emitter junction of Q2. This 
in tum allows a much larger currentto flow through the 
collector/emitter circuit, illuminating the lamps as it 
does so. The switching action of the transistor occurs 
when the base/emitter voltage exceeds 0.7 volts and 
R50 is incorporated in the circuit so as to reduce the 
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voltage output from the not-Q output of IC17 (which is 


at 12 volts) to the requisite 0,7 volts required to cause 
Q2 to switch. 

The state of the enlarger lamp in indicated on the 
display by means of the illumination or otherwise of 
the decimal point of X2. This is achieved by connecting 
it, through R23 which is the standard dropping resistor 
required to reduce the current flowing through the 
LED, to IC12a which inverts the logic signal used to 
operate the relay used to switch the enlarger lamp off 
and on. (The inverter is necessary because of the fact 
that the display is a common anode type and in order 
to operate the display circuit it's input must be forced 
to the Logic 0 state, which allows the current required 
to illuminate the LED to be ‘sunk’ to ground through 
the dropping resistor R23. 


Lamp Control Circuit 

The basic control of the illumination of the enlarger 
lamp is achieved by toggling IC17. which is a 4027 J-K 
flip flop. Because this integrated circuit is a low current 
device, the output from this integrated circuitis used to 
drive a solid state relay (RLY1) which is connected so 
as to control the mains driven lamp, which is con- 
nected to SK1. Although the basic functions involving 
the timing of the exposures are controlled by ІСІ? 
there is one exception to this rule in that, in order to 
reduce circuit complexity the illumination of the 
enlarger lamp in the ‘FOCUS’ mode is driven directly 
by connecting the input of RLY1 to the positive power 
supply line through SW5a. This is a SPCO switch, 
interlinked with the other function selection switches, 
so that it's normally closed contact is connected to the 
Q output of IC17 but when it is operated it's normally 
open contact is connected to the positive power supply 
line, thus driving the relay directly. In order to provide 
the function which causes the safelight to be turned off 
when the enlarger lamp is turned on a second solid 
state relay RLY2 is connected via an inverter (IC12b), 
to the input of RLY1. This arrangement ensures that 
when Relay 1 is energised Relay 2 is de-energised and 
vice versa. To disable this function SW9 is a second 
SPCO switch which is connected so as to cause the 
safelight socket SK2 to be connected either directly to 
the live power line or via RLY2. , 

FS2 and FS3 are two anti-surge fuses connected 
so as to protect the relays in the event of a fault occurr- 
ing in the enlarger (which is connected to SK1) or the 
safelight (which is connected to SK2). 

IC17 requires somewhat complex switching in 
order to achieve the various functions required for this 
project. These are controlled by the selector switches 
(SW5 їо SW8). In order to understand the operation of 
this part of the circuit it is necessary to understand the 
desirable operational features designed into this pro- 
ject. 

One major requirement is that the enlarger lamp 
must always be off when the enlarger timer is initially 
turned on and that the lamp should be extinguished 
whenever a function is changed, except when chang- 
ing between the two EXPOSE functions (EXPOSE 1 
and EXPOSE 2). The easiest way to achieve this is by 


* causing a short, positive going pulse to be applied to 


Pin 12, which is the CD (clear direct) input of IC17. 
This is achieved by means of a number of capacitor/ 
resistor circuits. C4 and R32 are used to initiate a posi- 
tive going pulse when the power is first turned on and 
the combinations of C5 and R14 and C6 and R15, 
cause a positive going pulse to be generated whenever 
SW6 changes state. C11 and R51 and C12 and R52 
similarly cause a positive going pulse to be generated 
when SW5 changes state. The outputs of these various 
pulse generator circuits are combined by means of 
diodes D6, D7, D10, D14 and D8 which form a very 
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simple OR gate. This allows all of these signals to be 
routed to the clear direct input (Pin 12) of IC17, with- 
out the output from each circuit interfering with the 
other circuits. R31 is a pull down resistor which is used 
to force the clear direct input to the Logic O state at all 
times except for when a pulse in being produced by any 
of the networks described before. 

Ali other timing functions are initiated by the 
operation of the ‘START’ switch, SW1. In order to pro- 
vide a single, clean pulse at each operation of this 
Switch it is connected firstly to an anti-bounce circuit 
consisting of IC14a and IC14b and their associated 
pull up resistors, R33 and R34. 

When SW1 is operated it causes Input 1 of IC 14a 
to be forced to the Logic 0 state. This causes the output 
at Pin 3 to rise to the Logic 1 state, where it remains 
untilSW1 is released. This causes Pin 6 of IC14b to be 
forced to the Logic О state which in turn causes the out- 
pufat Pin З of IC14a to be forced to the Logic О state 
onte more, The output frém this anti-bounce circuit is 
routed via SW5c, SW7a and SWBb to the appropriate 
inputs of IC17. This anti-bounce circuit is necessary 
since the logic circuits used in this project operate at a 
very high speed and would respond to each of the 
bounces made by the switch contacts as they close. 
This would lead to unreliable operation of the circuit. 

When the TEST STRIP function is selected by the 
operation of SW6 the pulses obtained from the output 
of [C14a are routed by the switching circuitry to the CP 
input (Pin 13) of IC17. Each successive pulse from the 
anti-bounce circuit causes IC17 to change state, with 
the Q output of IC17 going trom the Logic 0 state to 
the Logic 1 state and then from the Logic 1 state to the 
Logic 0 state everytime a pulse is input to the CP input. 
The not-Q output of [C17 is always in the inverse state 
to the Q output. When the TEST STRIP function is 
selected it is important that the output of the compara- 
tor circuit (IC4 and IC5) is not allowed to affect the 
operation of the flip flop. This is achieved by the nor 
mally closed contact of SW6c being opened by the 
operation SW6 which occurs when the TEST STRIP 
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function is selected. 

When the ‘FOCUS’ function is selected (which 
occurs When SW5 is operated) the solid state relays are 
driven directly from 5М/5. In order to prevent any 
pulses from SW1 affecting the operation of IC17 when 
this mode is selected, the connection between the out- 
put of IC14a and the inputs to [C17 are disabled by 
means of the operation of the normally enclosed con- 
tacts of SW5c. 


When either of the two exposure functions are 
selected (which occurs when either SW7 or SW8 are 
operated). The start input switch is required to operate 
the set direct (SD) input (Pin 9) of IC17 butany further 
pulses must be ignored so that the flip flop is reset only 
by a Logic 1 signal being applied to the clear direct 
input (Pin 12) of IC17 from the A=B output of the 
comparator circuit. In order to achieve this the output 
of IC 14a is routed to the set direct input (Pin 9) by the 
switching circuit and SW6c is used to route the output 
from the comparator circuit, through D13 to the clear 
direct input (Pin 2). R12 is a pull down resistor which is 
used to keep the SD input of [C17 at Logic 0 except 
when it is receiving a pulse from the output of IC14a 
directed to it by SW5c, SW7a or SWSb. 

The lamp illuminating the start switch must be on 
only when SW1's operation will have any effect on the 
circuit. The basic logic to tHe operation of this lamp is 
that it should be on when the enlarger lamp is off, 
except whilst the TEST S¥RIP function is selected (in 
which case it should be*on all of the time) or the 
FOCUS mode is selected (in which case it should be 
off all of the time). This state is achieved by driving Q3, 
the transistor controlling LP1, either through IC12c or 
via the normally open contact of SW6. SW5d is used to 
turn the lamp off when the FOCUS function is selected 
and D15 and D5 are used to enable the various signals 
which operate the lamp to be combined, without them 
having any effect on the operation of any other part of 
the circuit. The two sets of signals required to drive the 
transistor are fed from the junction of D15 and D5, 
through R13 to the base of transistor ОЗ which is used 
in the same way as Q2. 


Construction 


This is a complex project, but construction of it will be 
found to be relatively straight forward, provided that 
the printed circuit boards shown in Figure 2 are used. 
One of these circuit boards is used to provide the com- 
plex connections necessary for the switch mechanism, 
whilst the majority of the circuitry is carried on the 


other two printed circuit boards. 

A fair amount of interwiring is necessary to con- 
nect the various PCBs together. This was considered 
to be a reasonable trade off in order to make the con- 
struction process simpler and to facilitate the construc- 
tion of the project's ‘dark’ version by omitting all of the 
components carried on the display and time pre-sett- 
ing PCB. (This modification is described at the end of 
the article.) 

Both the main circuit board and the display/time 
pre-set boards are double side printed circuit boards 
and these, like the single sided switch PCB, should 
either be obtained from the magazine’s Printed Circuit 
Board Service or made, using the track patterns shown 
in Figure 3. When manufacturing the double sided 
boards great care must be taken to ensure accurate 
registration between the upper and lower track pat- 
terns, since these boards, especially the display/preset 
board, are somewhat closély packed. Once the boards 
have been manufactured and drilled then the compo- 
nents can be inserted upon them as shown in Figure 2. 
When fitting the components onto the circuit boards 
the order in which the components are inserted into 
the board's holes does not really matter but it will be 
found to be more convenient to install the components 
in ascending order of size. It is important to ensure that 
any polarised components (Eg. capacitors, diodes, 
transistors and integrated circuits) are mounted with 
the correct polarity. A number of the components 
carry connections from one side of the board to the 
other it is impossible to mount some of the integrated 
circuits in carriers. IC carriers can only be used where 
all of the connections to the integrated circuit con- 
cerned are made solely to the underside of the printed 
circuit board. Any integrated circuit carrying connec- 
tions to tracks on the upper side of the PCB must be 
soldered directly onto the printed circuit board. Where 
component connections are made to tracks on both 
the upper and lower sides of the printed circuit board 
care must be taken, when soldering, to ensure that 
both connections are sound. This is important since 
these component pins are used to transfer signals from 
one side of the board to the other. It is important to 


- remember to attach the heat sinks to Q2 and Q3, pref- 


erably using a dab of thermally conductive compound 
to aid heat transmission, before installing these com- 
ponents. 

Before attempting to install the interlinked 
switches (SW4 to 9) onto the Switch PCB it is neces- 
sary to make up the entire switch mechanism, mount- 
ing the switches together on the switch carrying bar 
and connecting them to the interlocking bar as 
detailed in the supplier's instructions. It is important 
the switches specified in the components list are used 
since it can not be guaranteed that switches from any 
other source will have identical pin spacings to those 
for which the PCB was designed. The operations of 
SW4, SW5, SW6 апа SW7 апа SWS are linked 
together by means of an interlocking bar. SW9, which 
is mounted onto the same mounting bar, is however 
not interlinked with the other switches. In order to 
accommodate this arrangement it will be necessary to 
cut the interlocking bar to the correct length, so that it 
interlocks SW4 to SW8 but does not affect the opera- 
tion of SW9. When the switches have been assembled 
together on the switch carrying bar and the interlinking 
mechanism has been tested to ensure thatit works cor- 
rectly, then the unit can be offered up carefully to the 
switch printed circuit board. When all of the switches 
have been inserted into the appropriate holes on the 
circuit board, the switch pins can then be soldered 
onto the PCB and the other components, including 
the wire link, can be installed in the positions shown in 
Figure 3c. These can then be soldered into place. 
Although the resistors and capacitor are not polarised, 
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- catemustbetaken when installing the diodes to ensure 

-that they are installed onto the printed circuit board 
. with the correct polarity. 

> Once the three PCB's s have been prepared they 

о, after a thorough visual inspection to check for 

- solder bridges, broken tracks, and incorrectly inserted 

—— components’ be connected together so thatthe project 

2. can be tested for correct functioning. The three printed 

. Circuit boards will be installed at different locations 


_ insidethe case so it is advisable to establish the correct 


lenaths of cable before connecting the circuit boards: 


' and the three display modules together. Although the. - 


»- PCBs have been designed so that they may be con- 
nected together with ribbon cable it is not essential 
that such a cable should be used. It is recommended 


7% that as талу different colours of wire should be used. - 


: for interconnecting the boards, switches and displays. 
‚ Mains voltage is present on the main printed cir- 


. cuit board and on SW4 and SW9. Great care must. 


: therefore be taken when checking this unit. If you have 
any reason to doubt that you will be able to handle: 
these items without endangering yourself it is advis- 


able to delay installation of T1 until after the testingof | 


the lowvoltage side of the project has been completed: 


- The. project can be quite successfully operated by | 


means of a temporary connection between a suitable 
_ 12 volt AC source and the transformer secondary con- 
-. nections. The unit should be carefully tested by operat- 
. ing each of the switches in the correct sequence, to. 
ensure that the circuit operates as described above. If 
7 part of the project fails to work correctly it should be 
possible to diagnose the reasons for incorrect opera- 
_ tion by referring to the circuit description above: 


The Case 
_ Because this project is mains driven and is likely to be 
used in proximity to liquids it is important that the case 
1j design and construction should be carried out with 
great care and it is impotant the case should be made 
. Ofmetaland that ап effective earth connection should 
be made between the case and the earth pin of theplug 
. used to connect the project to the mains socket. Fur 
ther protection can be afforded by installing the supply 
to the dark room via a RCCB (Residual Current Circuit 
Breaker) or fitting an RCCB plug as the mains input to 
project, For this reason the recommended case for this 
7 project is a metal sloping front case. 
Before the project can be installed into this case it 
will be necessary to carefully cut the requisite holes at 
appropriate places in the case. Holes are required for 
the two mains sockets (SK1 and SK2), the mains inlet 
cable (which should be accommodated in a strain 
relief cable clamp), the row of function switches (54/4 
to SW9), the activating switch (SW1), the time increase 
_and decrease switches (SW2 and SW3), the display 
(X1 to X3) and the three fuse holders (FS1, FS2 & 
FS3) When cutting holes for these components 


ensure that sufficient clearance is left between thecase ` 


mounted components. Clearance includes. case 
mounted components and also between components 
and the PCBs as well. This is particularly. important in 
the cases of SK1, SK2, SW4, SW9, since the sockets | 
and switches carry mains voltages which could cause 
irreparable damage to the low voltage components on. 
the PCB in the event of an accidental short circuit 
„occurring between one of these components and ће. 
PCB. | 
|... Oncetheholes have been made toaccommodate 
the panel mounting components, holes should also be 
drilled in the appropriate points for the securing screws 
holding the two sockets and the function switch assem- 


using rubdown-lettering which should be protected by 
several byes of: f pray on varnish. Once the vamen 
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the case mounted components may be 
ped 
гоп ће саѕе, using stick on, stand off feet. The main cir- 
cuit board is accommodated in the base of the case 
specified and the smaller printed circuit board, con- 


_ taining the time setting and display circuitry, should | | 


just fit in the front of the upper part of the recom- 
mended case. It is important that main printed circuit 
board is mounted in such a way as to avoid the risk of 
the mains voltage carrying tracks inadvertently coming 
into contact with the metallic part of the case. 

For an effective earth to both parts of the case, the 


earth lead from the incoming mains cable should be 


connected to a solder tag on the case lid. It is import- 
ant, and vital for safety reasons, to ensure that the bolt 
used for this earthing purpose isin good electrical con- 
tact with the metal of the сазе and the integrity of this 
connection must therefore be checked, with a resist- 
ance meter, before the case is considered to be effect- 


ively earthed. The second part of the case will haveto — 


Бе earthed at a similar point with a similar piece of 


in Use. 


This project has been designed: with ease an useas pam 


of it's specification. In order for the unit to be used it 
must be plugged into the mains supply by means of the 
input cable. The ei ris plugged into SK1, and any 
switch in the lead turned to the ON position, with the 


-safelight is plugged into SK2. When the function | 


switches are arranged so that SW4 (the on/off switch) 
is in the OFF position then the unit is switched off and 
both the enlarger and the safe light will be also off. In 
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Fig.2c Enlarger timer switch layout 


order to tuin on the unit it is necessary for any of the 


function switches to be operated, The most logical one 
of these to select at the beginning ofa printing session 
is the FOCUS function. When the unitis turned on by 
operating the FOCUS switch the display should indic- 
ate F08. (The decimal point of the display showing the 
unit seconds will be illuminated to indicate the 
enlarger lamp is on).-H-the safelight function switch 


- (SW9) has been set to the position which automati- 


cally turns off the safe light when the enlarger lamp is 


‚ on then the safe light will be extinguished. The lamps. 
" illuminating SW2 and SW3 will be illuminated, 
bly. Once the case has been preparedit maybelettered | 


because these switches can be operated in order to 
change the time setting, but SW1 will not be illumi- 
mated. since operating: it will have no effect on the 


and the two printed circuit boards mounted -. 


mains ro did с also the earth connection is ' 
sound. ; 
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Fig.3 Alternative switch based system for setting 
exposure time 
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enlarger lamp. This function enables the enlarger to be 
focused without causing any disturbance to the time 
which may or may not be set into the enlarger timers 
memory. 

When the ‘TEST STRIP’ function is selected, by 
operating SW6, the lamp illuminating SW1 will be illu- 
minated and the enlarger lamp will be turned off, as 
will the decimal point of the time digital display (X2). If 
the safe light has been selected to be turned off when 
the enlarger lamp is turned on, by the setting of SW9, 
then the safe light will be turned on. The display X3 will 
change to show “Р. 

To start the test strip timing process it is necessary 
to operate SW1 once. As soon as the switch has been 
operated the lamps illuminating SW2 and SW3 will be 
extinguished, the decimal point on display X2 will be 
on, indicating that the enlarger lamp will be illumi- 
nated, the enlarger lamp will be turned on and the safe- 
light may be turned off, if this has been selected by 
operation of SW9. The display X1 and X2 will start to 
count up at one second intervals and at the point of 
transition when the display goes fé’tead the next sec- 
ond a short audible bleep will be heard from the audi- 
ble warning device. This is used to indicate that the 
opaque material shielding the enlarger lamp from the 
photographic paper being exposed should be moved 
forward one step. The process is stopped by a second 
operation of SW1. As soon as this is operated the 
enlarger lamp will be turned off, the time displayed on 
X1 and X2 will return to the time pre-set in the enlara- 
ers memory and the switches SW2 and SW3 will once 
more be illuminated. 

The operation of the two 
exposure modes, EXPOSE I 
(selected by operation of SW7) 
and EXPOSE 2 (selected by the 
operation of SW8) are identical, 
with one minor exception. When 
either of the exposure modes are 
selected the display X3 will 
change to show 'E' (for the 
EXPOSE 1 function), or ʻE? (for 
the EXPOSE 2) function. The 
exposure mode is started by 
operation of SW1. As soon as 
SW1 has been operated the 
enlarger lamp will turn on, the 
lamps illuminating SW1, SW2 
and SW3 will be extinguished and 
the displays shown on X1 and X2 
will stárt counting up at one sec- 
ond intervals to show the time of 
expósure which has elapsed. The 
decimal point of display X2 will 
be illuminated to indicate that the enlarger lamp is on. 
When the value of the time counted on the display is 
equal to the time which was previously set on X1 and 
X2 then the enlarger lamp will be turned off and the 
lamps illuminating SW1, SW2, and SW3 will be illumi- 
nated. At this point the displays X1 and X2 will in fact 
have been changed so that they no longer show the 
figure stored in the counter which counts the amount 
of time elapsed, but the displays will now indicate the 
value locked into the enlarger timer’s ‘memory’ and 
which determines the length of time for which the 
exposure will be allowed to proceed. Because these 
two values are always identical at the point of switch- 
ing, the transition from displaying one set of values to 
displaying the other set of values will not be noticed. 


The only difference between the EXPOSE 1 and 
EXPOSE 2 functions is that for the EXPOSE 2 func- 
tion an audible bleep will be emitted at the end of each 
second whilst the exposure is proceeding with the 
enlarger lamp on. The fact that this is due to occur is 


BCD 
THUMBWHEEL 
SWITCHES 


PARTS LIST 


RESISTORS 
(All 1/4 watt 5% tolerance unless otherwise stated) 


R3-8/2-15,31 
3841495152 10k 
R9,42 
R10,11,23,44,46-48,50 1к 
R16-22,R24-30,43,45 — 1k* 


R39,40 30k 

RVI 20k Miniature Horizontal Preset 
RV2 4.7k Miniature Horizontal Preset 
*Part of DIL resistor block 


(Contains 8 x independent 1k resistors) 


CAPACITORS 

а 2200)/16V Electrolytic Capacitor 
e 22y/6V Tantalum Capacitor 
(3 0.010 MDC 

vi 0010 МОС 

ce 0.01 MDC 

6 0011 MDC 

Gi 01р MDC 

CB 224 MDC 

C9 0.047 MDC 

C10 10u/16V Electrolytic 

cit 0.01y MDC 

C12 0.01 MDC 


22 Tantalum Capacitor 
2.24. Tantalum Capacitor 


denoted by the illumination of the decimal point in dis- 
play X3. 

Should any of the function buttons be operated 
to change the function in usewhen the enlarger lamp is 
illuminated (except for changing between the two 
EXPOSE functions) then the system will be reset, so 
that the enlarger lamp is extinguished, SW1, SW2 and 
SW3 will be illuminated, and the display will return to 
indicating the value in the timer memory. 

Thesafe light may be selected to be on at all times 
(with SW9 in the up position) or so that the safelight 
will be turned off whilst the enlarger light is on (with 
SW9 in the down position). This facility has been 
included in order to increase the convenience of the 
photographer since it is in fact easier to focus the 
exposed image with the safelight off. A secondary 
effect is that, since the enlarger timer operates almost 
silently in the FOCUS and EXPOSE 1 functions the 
absence of the safelight’s illumination will be noticed 
by the photographer, thus enable him or her to know 
instinctively whether the enlarger light is on or off. 

When this project was tested it was found that, 
under certain conditions, external electronic noise 
(such as that caused by the turning on of motors or 
domestic equipment, such as cookers), could occa- 
sionally cause the enlarger timer to trigger. If this 
should prove to be a problem it is suggested that a suit- 
able mains interference suppresser (such as RS stock 
code 239-646) should be installed in series with the 
mains input power lead to the project. 

Some Photographers who work with colour 
media may be concerned about the possibility of stray 
light from the illuminated switches and display fogging 
the material, which is normally processed in complete 
darkness. There are two possible solutions to the prob- 
iem which have been incorporated into the design of 
this project. The first solution is to install an additional 
Switch between the positive power supply line and the 
common positive connections of the lamps and dis- 
plays. This can then be used to switch off the displays 
and switch illumination at sensitive points in the pro- 
cess. Ап alternative modification is to replace the cir- 
cuitry associated with the displays and the electronic 
time selection process with two BCD coded switches, 
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SEMICONDUCTORS Swi Large push to change over Illuminated switch 


Di-4 W005 Bridge Rectifier — Red 
05-4 1N4148 (10 off) SW23 Push to change over Illuminated switch — 
01 ZTX300 yellow 
02,03 BFY52 (2 off] Fitted with heatsinks SW49 Mains SPCO interlocking switches (2 off] — 
X123 Panel Mounting, common Anode 7 Segment, see note 

LED displays SW5,6,78 

Interlocking 
switches — see note 

INTEGRATED CIRCUITS Interlocking mechanism for SW4-8 — see note 
с 555 CMOS Timer Knobs for SW4-9 — see note 
172 4520 dual Binary Counter 5К12 Panel mounting 13A sockets 
153 4518 dual BCD Counter Case (RS. STOCK CODE 507-444) 
1045 4585 4 bit magnitude comparator Mains Cable, Plug, PCBs 
1668 4019 quad 2 input multiplexer 
1779 4543 BCD — 7 segment latch; decoder/driver 
IC10 556 Dual CMOS Timer Note 
Ic 555 CMOS Timer The interlocking switch mechanism for the function selector array 
IC12 4049 Hex inverting buffer consists of the following items available from Maplin Electronics: 
1C13,14 4011 quad 2 input NAND gate SW48 Mains Latchswitch (FH74R) (2 off) 
C1516 4029 Synchronous up! down, binary/BCD SW568 Latchswitch 4 pole (FH68Y| (3 off) 

counter SW7 „æ Latchswitch 2 pole (FH67X) (1 off) 
ІСІ! 4027 Dual J K Зір-З0р Latchbracket 6 way (FH80B) (1 off} 


Knob for SW4,9 Ret Latchbutton Black (FH61R} (2 off} 
Knob for SW5 Ret Latchbutton White (ЕНДО) (1 off} 


MISCELLANEOUS Knob for SW6 Ret Latchbutton Grey (FH625) (1 off) 

F81 5A anti surge fuse and holder Knob for SW78 Ret Latchbutton Red (FH63T] (2 off) 

FS23 2A anti surge fuse and holder (2 off) These items must all be assembled together in accordance with the 
ТІ 240V primary 12V secondary manufacturer's instructions prior to insertion into the switch 

RLY 2 25А solid state relay (2 off) interconnecting PCB. 


of the type which indicate the value in digital form on tronic time preseting circuitry. The main printed circuit 
the face of the switch, as shown in Figure 4. If this board has been designed with this option in mind 
option is selected it will not be necessary to manufac- which is why the project has been constructed with the 
ture the printed circuit board for the display and elec- amount of wired interlinking between boards. 


OUT NOW! 


Ш 100's of price reductions 
throughout the catalogue , 

M 200 pages 

Ш Latest new products 

Ш £££'s worth of discount 
vouchers 

Ш On sale from 14th November 
at most large newsagents 


or directly from Сїй 


£1.70 


plus 30p postage 


ETIJANUARY 1992 


JI93f 0d 


41 


42 


2 x 220 watt MOSFET AMPLIFIER 

A top-of-the-range 

performer that 

will satisfy the 

most demanding 

audio enthusiast. If 

you're looking 

for an amplifier 

to power your 

subwoofer, the 

SPARKOMATIC is all you'll need! Highly 
sophisticated MOS-FET technology dramatically 
extends frequency response, separate input 
sensitivity controls, built-in protection circuitry for 
overheat and short circuit with 1.6.04. indication, 
output power: 2 x 220 watt maximum and 2 x 110 
watt at 0.1% THD, Bridged 440 watt mono 
maximum and 220 watt mono at 0.5% THD. 


£164.50 pius £3.50 pap 


100 watt x 4 CLASS A AMPLIFIER 
FOR CARS 


Delivers 4 x 100 watt into 4 woofers or with the 
aid of its built in active cross over delivers 200 
watt of Bass via sub-woofer output and 2 x 100 
watt, range into 2 speakers; thus giving you all 
the power you require to make even traffic jams 
a positive pleasure. SPECIFICATION 4 x 100W 
(40), 2 X 200w Bridged, THD .08%, S/N RATIO: 7 
90db, RESPONSE 10Hz-50KHz, LOW PASS FILTER 
SWITCHED 75Hz 150Hz, INPUT 4 x PHONO 100-3 
Volts, INPUT x 4 HIGH LEVEL 20KQ, SIZE 240mm x 
50mm x 400mm 


£118.50 postage £4.50 


75 watt x 2 CLASS A AMPLIFIER 
FOR CARS 


Small but powertul, high efficiency ampiifier, 
suitable for a number of hidden mounting 
locations. Easy connection through phono and 
high level input capability. SPECIFICATION 2 x 75 
watts 40, 1 x 150 watt Bridged, THD 0.190, S/N 
RATIO: 7 85 dB, RESPONSE 20Hz-30KHz. INPUTS; 
2 X PHONO 100тУ-3 VOLT 2 X HIGH LEVEL 2 X 
20kQ. SIZE 240mm X 50mm X 140mm 


£48.50 postage £3.50 


11 BAND COMPONENT GRAPHIC 
EQUALIZER FOR CARS 


This neat unit connects between the line output of 
your car stereo and your power amplifiers so you 
are able to adjust the sound as in a studio com- 
pensating for soft furnishing and sound reflec- 
tions from glass, also it has a sub-woofer out- 
put to drive a separate amplifier for that extra 
deep bass sound. FEATURES: 2 channel inputs 
4 channel outputs via phono sockets; CD input 
via 3.5mm jack 11 band graphic. SPECIFICATION 
RANGE 20Hz-60KHz THD 0.05%, S/N RATIO 85dB. 
EO FREQUENCIES 60HZ, 120Hz, 250Hz, 380 Hz, 
500 Hz, 750 Hz, 1 KHz, 2KHz, 4KHz, 8KHz, 16KHz 
(Boost cut of +12 dB) SIZE 178mm x 25mm x 
140mm 


£32.70 postage £1.80. 


EMINENCE 40 PROFESSIONAL 
USA MADE IN CAR CHASSIS 
SPEAKERS 


Alt units are fitted with big magnets "Nomex" 
Voice coils NOT ALUMINIUM, "Nomex" is very 
light and can stand extremely high temperatures, 
this mixture makes for high efficiency and long 
lasting quality of sound. 
V6 6 %” 200W Max 

V8 8" 300W Max 

V10 10" 400W Max 

V12 12" 400W Max 


Range 50Hz-3KHz £34.40 

Range 45Hz-3KHz £39.35 

Range 33Hz-4KHz £44.45 

Range 35Hz-3KHz £45.95 

BOSS 15" 800W Мах Range 35Hz-4KHz £79.90 

KING 18" 1200W Max Range 20Hz-1KHz P.O.A. 
Postage £3.85 per speaker. 


AUDAX JBL 40-100 watt CAR 
TWEETERS 


These state of the art advanced technology, high 
performance 10 mm dome tweeters are Ferrofluid 
coded and are active horn-loaded for high disper- 
Sion of sound with very low distortions. Ideal for 
tuning up your dull sounding in-car system. 
SPECIFICATION IMP4Q 40 watts at 5KHz, 100 watt 
at 10KHz, MAGNET, SIZE 5mm x 30mm, VOICE 
COIL SIZE 10.5mm EIFFICIENCY 92.8 dB, 5k. SIZE 
51mm x 51mm x 16.5mm. RECOMMENDED. 

1st ORDER CROSSOVER, VALUE 1.5uf-2.2uf sup- 
plied. — £7.50pair plus 90р post. 


MAIL ORDER 
£1 BARGAIN PACKS 
BUY 20 GET 1 FREE 


Please state pack(s) required 
No. 


ВР015В 
BP0I7 


Qty. per pack 

30W dome tweeter Size 90x66mil JAPAN made 

33000,Ғ 16V dc. electrolytic high quality com- 
puter grade UK made 

20 ceramic trimmers 

Tuning capacitors, 2 gang dielectric а т. type 

3 position, 8 tag slide switch 3 amp rated 125V 
ac madein USA 

Push-button switches, push on push off, 2 pole 
changeover. PC mount JAPAN made 

2 pole 2 way rotary switch 

2 Right angle, PCB mounting rotary switch, 4 
pole, 3 way rotary switch UK made by LOR- 
LIN 

3 pole, 3 way miniature rotary switch with one 
extra position otf (open frame YAXLEY type) 

4 pole, 2 way rotary switch UK made by LORLIN 

Mixed control knobs 

Stereo rotary potentiometers 

10k wire wound double precision poten- 
tiometers UK made 

UHF varicap tuner heads, unboxed and untested 
UK made by PHILIPS 

FM stereo decoder modules with diagram UK 
made by PHILIPS 

6v High grade Ferrite rod. UK made 

AM IF modules with diagram PH/LIPS UK 
MADE 

AM-FM tuner head modules. UK made by Mul- 
lard 

Hi-Fi stereo ‘pre-amp module inputs for CD, 
luner, tape, magnetic cartridge with diagram. 
UK made by MULLARD 

All metal co-axial aerial plugs 

Fuse holders, panel mounting 20mm type 

5 pin din, 180° chassis socket 

Double phano sockets, Paxolin mounted 

2.8m lenghts of 3 core 5 amp mains flex 

Large VU meters JAPAN made 

4V miniature bulbs, wire ended, new untested 

Sonotone stereo crystal cartridge with 78 and LP 
styli JAPAN made 

Mono Cassette Record and play heads 

606 Mains transformers, PCB mounting Size 
42x33x35 

25V DC 150mA mains adaptor in black plastic 
case with flying input and output leads new. 
units made for famous sound mixer manufac- 
turer Size 80x55x47 

OC44 transistors. Remove paint from top and it 
becomes a photo-electric cell (ORP 12) UK 
made by MULLARD 

Low signal transistors n pn, p.n p types 

14 wett output transistors. 3 complimentary pairs 
іп TO86 case. (/deal replacement for AD161 
and 162s) 

Tape deck pre-amp ІС with record/replay 
switching No LM1818 with diagram 

5 watt audio ICs. No TBABOO (ATEZ) 

Mator speed control ICs, as used with most cas- 
sette and record player motors 

Digital DVM meter L.C. made by PLESSEY as 
used by THANDAR with diagram 

7 segment 0 3 LED display (red) 

Bridge rectifiers, 1 amp, 24V 

Assorted carbon resistors 

Power supply PCB with 30V 4V/A transformer 
MC7818CT IC & bridge rectifier: Size 4" x 
24" 

6 35mm Mono jack plugs 

6.35mm stereo switched jack sockets 

Coax chassis mount sockets 

Зи Euro-mains lead with chassis socket 

r 

ROADSTAR OF SWITZERLAND. QUALITY 13cm 

40 watt CAR SPEAKERS. Fitted with dual 

polypropylene cone and foam rubber surround. 

Large 70 magnet for good bass and treble 

response. Supplied complete with“grilis, fixing 

screws and cable. 

OFFER PRICE £11.70 pair 

They weigh nearly 1.5kg. Postage £3.15 each 
2 pairs for £22 POST PAID UK ONLY 


UNDER '^ PRICE OFFER 


AUSTIN ROVER MINI MAYFAIR. 15 watt POD 
SPEAKERS. Moulded in a black housing for vertical 
or horizontal use. Fitted with a good mains 10cm 
speaker. 


ВР019 
BPO20 
ВР021 


ВР022 


ВР023 
ВР024 


ВР025 


ВР026 
BP027 
ВР029 
BPo30 


BPO32 
BP033 


BP033A 
BP034 


BPO34A 
ВРОЗАН 


BP035 
BP036 
ВР038 
ВР039 
ВР041 
ВР042 
ВР043 
ВР044 


ВР045А 
ВР046А 


BP047A 


кә шо кә чә = ә Ф 
© 


Wwe 


ВРОЧ9 


ВР050 
ВР051 


BPOS2A 
ВР053 
ВР054 
ВР055 


ВР056 
ВР057 
ВР058 
ВР054 


BP061 
BP063 
BP064 
ВР065 


£4.95 pair plus £3 pp or 
2 pairs for £10.50 post paid UK only 


BSR STEREO RECORD PLAYER DECK 
Manual auto operation, 3 speed (78, 45, 33%), 240V 
opertion. unused but store soiled. 


£10.50 ea pap £3.75 2 for £18.00 РЕР £3.75 


| RADIO AND TV COMPONENTS ACTON LTD 
323 EDGWARE ROAD LONDON W2 1BN 


Phone 071 7. 


8432 or 081 992 8430 


AMPHONIC 125 + 125 POWER AMPLIFIER 


125 watt per channel stereo power amplifier with inde- 

pendent volume controls, professional 19” rack mount and 
silent running cooling fan for extra reliability 

Output power 125W RMS max. per channel 

Output impedance 4to 16 ohms 

(max power into 4 ohms) 

Я 450% at 22K ohms 

Electronic short-circuit and fuses 

220-240V а.с 50Hz 

435 x 125 x 280mm 


£170 +£7.00 pp 
30-- 30 WATT AMPLIFIER KIT 


Sensitivity 
Protection 
Power 
Chassis dim 


An easy to build amplifier with a good specifica- 

tion. All the components are mounted on the 

single PCB which is already punched and back- 

printed. 

е 30W x2 (DIN 4 ohm) 

e CD/Aux, tape |, tape Il, tuner and phono in- 
puts. 

e Separate treble and bass 

е Headphone jack 

Size (H.W D.) 74 x 400 x 195mm 

Kit enclosed: case. PCB, all components, scale 

and knobs £40.00 + £3.50 pp. 

(Featured project in £veryday Electronics, April 

1989 issue). Reprint Free with kit 


MULTIBAND RADIO 

УНЕ 54-176MHz + AM CB BANDS 1-80 
Listen to: AIR TRAFFIC CONTROL, 
AIRCRAFT, RADAR, 

£17.95 PUBLIC UTILITIES, 
POSTAGE RADIO AMATEURS AND 
£2.85 MANY MANY MORE 

V SOUELCH CONTROL 
AERIAL 


RADIO 


ROSS PUSH BUTTON 
Mains and battery operated 
High quality VHF/FM, 5 
Medium and Long Wave reception, 2 
6 push button selected 
preset stations 
Fully retractable telescopic 
aerial 
Headphone/earphona 
jack socket 
Size 230H x 150W x 65D 
Ref. RE-5500 
Brand new 
Listed price over £30.00 


OFFER £15.00 
+ £2.80 pp 


: 


VIDEO SENDER 

With this handy unit you can transmit the out- 
put of your home video, video camera or satel- 
lite equipment over-the-air to a receiving televi- 
sion within a range of 100ft. Simply connect the 
video and audio output of your equipment into 
this unit and a 10-13.8V dc power Supply extra 
£3.75 size 122x 70 x 21mm 


£11.50 + £2 pp 


VHF RADIO TRANSMITTERS 
100mW mini bug. Built on a neat little fibre glass 
pcb with condenser mic. Fully tunable over the 
FM band. 9V DC £5.75 +£0.90 pp 
2 Watt transmitter kit, supplied with fibre glass 
pcb, ali components, diagrams, ready for you to 
build. 12-24V DC £7.50 +£0.70 pp 
25 Watt Transmitter kit. Fully tuneable over the 
FM band, Kit comprises. double sided pcb dia- 
grams and all components, including heat sink 
Supply voltage 12-18V DC £67 +£1 pp 
Transmitters listed on this page are not licensable 
in the UK. 


SPECIAL OFFER 


DTMF TONE DIALLER 


Suitable for remote control 
of telephone answering 
machines, videos, appliances 


etc. requiring DTMF 
£8.95 


signals over 
Please add 75р p&p when ordering 


teiephone lines. 


Please add 2.2% to all our prices due to the 
increase of the VAT rate to 17.5% 


ETIJANUARY 1992 


AMSTRAD PORTABLE PC'S FROM £149 (PPC1512SD). 
£179 (РРС151200). £179 (PPC1640SD). <209 
(PPC1640DD). MODEMS £30 EXTRA.NO MANUALS OR 
PSU. 


HIGH POWER CAR SPEAKERS. Stereo pair cutout *00w each 
4ohm impedance and consisting of 6 12" woofer 2" md range and 
1" tweeter Ideal to work withthe amplifier descrbed above Prce per 
pair £30 00 Order ref 30P7R 

2KV 500 WATT TRANSFORMERS Surade for Hgh voltage 
experiments or as a spare for a microwave over etc 250v AC input 
£10 00 ref 10P93R 

MICROWAVE CONTROL PANEL. Mais cpersted with touch 
switches Complete with 4 digit display cock and 2 relay 
outputs one for power and one for р carammable) 
Ideal for all sorts of precision imer ape £6 0C ref 6P18A 
FIBRE OPTIC CABLE. Stranded opticai fibres sheathed п black 
РУС Five metre length £7 00 ref 7P29A 

12V SOLAR CELL 200mA output ideal for пса 
charging ete 300 mm square Our рпсе £45 00 ref = 
15P42R 

PASSIVE INFRA-RED MOTION SENSOR. 
Complete with daylight sensor, adjustable «tts 43 
on timer (8 secs -15 mins), 50 range with a 
deg coverage Manual overide facility 
plete with wall brackets, bulb holders etc Brand тш 
new and guaranteed £25 00 rei 25P24R 

Pack of two PAR38 bulbs for above unt £12 00 
геї 12P43R 

VIDEO SENDER UNIT т. 
from either а video cam 
standard TV set within 2 
12v DC op £1500 ret 15 
SP1 919 

.£M TRANSMITTER housed їп а standaro working 13A adapter 
(bug is mains driven) £26 00 ref 26P2R 

MINATURE RADIO TRANSCEIVERS А par of 
walkie talkies with а range of up to 2 kilometres Units ү, 
measure 22x52x155mm Complete wath cases £3000 
tet 30P 125 | 
FM CORDLESS MICROPHONE.Smailhard held ил! | 
with a 500: range! 2 transmit power leveis reqs PP3 battery Tun- 
eable to any FM receiver Our pree £15 ret 15P42AR 

12 BAND COMMUNICATIONS RECEIVER.9 shor - 
bands, FM, AM and LW DX‘lecal switch, tuning 'eye' mans ЇЇ 
or battery Complete with shoulder strap and mains lead 
NOW ONLY £19.00!! REF 19P14R. 

WHISPER 2000 LISTENING AID.Enables you to hear sounds 
that would otherwise be inaudible! Complete with headphones 
Cased £5.00 ref 5P179R 

CAR STEREO AND FM RADIOLow cost stereo system giving 
5 watts per channel. Signalto noise ratio better than 45db, wow and 
flutter less than 35% Neg earth £25 00 ref 25P21R 

LOW COST WALIKIE TALKIES.Par о! batlery oper- | 
ated units with a range of about 200 Our prce £800 8 |, 

pair rei 8P50R ex dm 

7 CHANNEL GRAPHIC EQUALIZERolus a 60 watt - =i 
power amp! 20-21KHZ 4-8Н 12-14v DC negative earth Cased £25 
rei 25P14R 

NICAD BATTERIES. Brand new top quality 4 х AA's £4 00 rel 
4P44H 2 х C's f'4 00 ref 4P73R, 4 x D's £9 00 ref 9P12H, 1 x PP3 
£6.00 rel 6P35R 

TOWERS INTERNATIONAL TRANSISTOR SELECTOR 
GUIDE. The ultimate equivalents book Latest edition £20.00 ret 
20P32R 

CABLE TIES. 142mm x 3 2mm white nylon pack of 100 £3 00 ref 
SP104R Bumper pack of 1,000 ties $14 00 ref 14P6R 


© a»d video signals 
computer to any 
2 a spare channel) 
mans adaptor £5 00 ref 


1992 CATALOGUE AVAILABLE NOW 
IF YOU DO NOT HAVE A COPY PLEASE REQUEST ON 
WHEN ORDERING OR SEND US A 6"X9" SAE FOR A FRE! 
COPY. 


GEIGER COUNTER KIT.Complete with tube, PCB and all compo- 
nents to build a battery operated geiger counter £39 00 ref 39P1R 
FM BUG KIT.New design with PCB embedded coil Transmits to 
any FM radio 9v battery req'd £5 00 ref 5P158R 

FM BUG Built and tested superior 9v operation £14 00 ref 14P3R 
COMPOSITE VIDEO KITS. These convert composite video into 
separate H sync, V sync and video. 12v ОС £8 00 ref BP39R 
SINCLAIR C5 MOTORS 12v 29А (full load) 3300 rpm 6"x4" 144% 
O/P shaft New £20 00 ref 20P22R 

As above but with fitted 4 to 1 inline reduction box (BOOrpm) and 
loothed nylon belt drive cog £40.00 ref 40P8R 

SINCLAIR C5 WHEELS13" or 16" dia including treaded tyre and 
inner tube. Wheels are black, spoked one piece poly carbonate 13" 
wheel f'6.00 геї BP20R, 16" wheel £6 00 ref 6Р21Ң 
ELECTRONIC SPEED CONTROL KITior c5 motor РСВ and all 
components to build а speed controller (0-95% of speed) Uses 
pulse width modulation £17 00 ref 17P3R 

SOLAR POWERED NICAD CHARGER.Charges 4 " 

AA nicads іп 8 hours Brand new and cased £6 00 rel М 
6P3R 

12 VOLT BRUSHLESS FAM 1/2" square brand new ideal for 
boat, car, caravan ete £5 00 ref 5P206 

ACORN DATA RECORDER ALF503 Made tor BBC computer 
but suitable for others. Includes mains adapler, leads and book 
£15.00 ref 15P A3R 

VIDEO TAPES. Three hour superior quality tapes made under 
licence Irom the famous JVC company Pack of 10 tapes £20 00 ref 
20P20R 
PHILIPS LASER. 2MW HELIUM NEON LASER TUBE. 
BRAND NEW FULL SPEC £40.00 REF 40P10R. MAINS 
POWER SUPPLY KIT £20.00 REF 20P33R READY BUILT 
AND TESTED LASER IN ONE CASE £75.00 REF ?5РАН. 
6V 10AH Li ACIDseajed battery by yuesha ex equipment but 
in excellent condition now only 2 for £10.00 ref 10P95A 

12 TO 220V INVERTER KITAs supplied it will handle up to about 
15 wat 220vbut with a larger transformer it will handle 80 watts Basic 
kit £12 00 ref 12P17R Larger transformer £12 00 ref 12Р418 


SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE U 


BULL ELECTRICAL 


MAIL ORDER TERMS: CASH РО ОВ CHEQU 


VERO EASI WIRE PROTOTYPING SYSTEM деа! tor design- 
Ing projects on etc Complete with tools, wire and reusable board 
Our pnce £6 00 ref 6P33H 

MICROWAVE TURNTABLE MOTORS. ideal for window dis- 
plays etc £5 00 ref 5P165R 

STC SWITCHED MODE POWER SUPPLY 220v or 110v input 
giving Sv at2A, +24v at 0 25A, +12v at O 15A and «30v at 0 4А £6 00 
ref 6Р5ӘН 

HIGH RESOLUTION 12” AMBER MONITOR? 2v 1.5A Hercu- 
les compatible (TTL input) new and cased £22 00 ref 22P2R 
VGA PAPER WHITE MONO monitors new and cased 240v 
АС. £59 00 ref 59Р4Н- 

25 WATT STEREO AMPLIFIER STK043 With the addition of 
a handful of components you can build a 25 watt amplifier £4 00 ref 
4P69R (Circuit Фа included) 

LINEAR POWER SUPPLY Brand new 220v input +5 at 3A, +12 
al 1А, -12 at1A Short circuit protected £12 00 ref 12P21R 

MINI RADIO MODULE Only 2” square with ferrite aerial and tuner 
Superhet Req's PP3 battery. £1 00 ref BD716R 

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10 
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R 
FRESNEL MAGNIFYING LENS 83 x 52mm £1 00 ref BD827R 
ALARM TRANSMITTERS. No data avaliable but nicely made 
complex transmitters 9v operation £4 00 each ref 4P81R 
UNIVERSAL BATTERY CHARGER.Takes AA's, C's, D's and 
PP3nicads Holds up to 5 battenes at олсе New and cased, mains 
operated £6 00 ref 6P36R 

ASTEC SWITCHED MODE POWER SUPPLY30mm x 165mm 
(PCB size) gives +5 at 375A, +12 at 1 5A -12 atO 4А Brand new 
£12 00 ref 12P39R 

VENTILATED CASE FOR ABOVE PSUnith IEC filtered socket 
and power switch £5 00 rekSP190R 

IN CAR POWER SUPPLY. Plugs into cigar socket and gives 
3,4,5,6,7 5,9 and 12v outputs at 800mA Complete with universal 
spider plug £5 00 ref 5P167R 

RESISTOR PACK. 10 x 50 values (500 resistors) all 1/4 watt 2% 
metal film £5 00 ref 5P1708 

CAPACITOR PACK 1.100 assorted non electrolytic capacitors 
£2 00 ref 2P286R 

CAPACITOR PACK 2. 40 assorted electrolytic capacitors £2 00 
ref 2P287R 

QUICK CUPPA? 12vimmersion heater with lead and cigar lighter 
plug £3 00 ref 3P92R 

LED PACK .50 red leds, 50 green leds and 50 yellow leds all 5mm 
£8 00 ref 8P52R 

FERRARI TESTAROSSA. A true 2 channel radio controlled car 
with forward, reverse, 2 gears plus turbo Working headlights 
£22 00 ref 22P6R 

WASHING MACHINE PUMP. Mains operated new pump Notself 
pnming £5 00 ref 5P18R 

ІВМ PRINTER LEAD.(D25 to centronics plug) 2 metre parallel 
£5 00 ref 5P186R 

COPPER CLAD STRIP BOARD 17" x 4” of 1" pitch "vero" board 
£4 00 a sheet ref 4P62R or 2 sheets for £7 00 ref 7P22R 

STRIP BOARD CUTTING TOOL.£2 00 ref 2P352R 

50 METRES OF MAINS CABLE £3.00 2 core black precut ir 
convenient 2 m lengths. Ideal for repairs and projects ret 3P91R 
4 CORE SCREENED AUDIO CABLE 24 METRES £2.00 
Precut into convenient 1 2 m lengths. Ref 2P365R 

TWEETERS 2 1/4" DIA 8 chm mounted on a smart metal plate for 
easy fixing £2 00 ref 2P366R 

COMPUTER MICE Originally made for Future PC's but can be 
adapted for other machines Swiss made £8 00 ref 8P57R. Atan ST 
conversion kit £2 00 ref 2P362R 

6 1/2" 20 WATT SPEAKER Вик in twoeter 4 ohm £5 00 ref 
5Р205Ң 

ADJUSTABLE SPEAKER BRACKETS !deal for mounting 
Speakers on internal or external corners, uneven surfaces еіс 2 for 
£5 00 ref 5Р2078 

PIR LIGHT SWITCH Replaces a standard light switch in seconds 
light operates when anybody comes within detection range (4m) and 
stays on for an adjustable time (15 secs to 15 mins). Complete with 
daylight sensor. Unit also functions as a dimmer switch! 200 watt 
max Not surtable for flourescents £14 00 ref 14P10A 
CUSTOMER RETURNED 2 channel full function radia controlled 
cars only £8 00 ref 8P200R 

WINDUP SOLAR POWERED RADIO! FAM radio takes re- 
chargeable Б өгівз complete with hand charger and solar panel 
14P200R ра 

240 WATT RMS AMP KIT Stereo 30-0-30 psu required £40 OO ref 
40P200R 

300 WATT RMS MONO AMP KIT £55.00 Psu required ref 
55P200 

ALARMPIR SENSORS Standard 12v alarm type sensor willinter- 
face to most alarm panels £16 00 ref 16P200 

ALARM PANELS? zone cased keypad entry, entry exit time delay 
etc £18 00 ref 18P200 

MODEMS FOR THREE POUNDS!! 

Fully cased UK modems designed for dial up system (PSTN) no data 
or info but only £3 00 ref 3P145R 

TELEPHONE HANDSETS 

Bargain pack of 10 brand new handsets with mic and speaker only 
ЕЗ 00 ref 3P146R 

BARGAIN STRIPPERS 

Computer keyboards Loads of switches and components excellent 
value at £1 00 ref CD40R 

PC POWER SUPPLIES 

These units are new but need atlenlion complete with case, fan IEC 


250 PORTLAND ROAD HOVE SUSSEX 
ВМЗ SGT TELEPHONE. 0273 203500 


WITH ORDER PLUS £2.50 POST PLUS VAT. 
PLEASE ALLOW 7 - 10 DAYS FOR DELIVERY 


NEXT DAY DELIVERY £8. 


input plug disc dnve and mother board tly leads Our proe is £5.00 
(less than the fan alone would cost!) ref 5Р2ОВА 

HIGH VOLTAGE CAPACITORS 

A pack of 20 500PF 16KV capacitors ideal for ionizers TV repairs and 
high voltage experiments elc Price is £2 00 ref 2P378R 

DATA RECORDERS 

Customer returned mains battery units builtin mic ideal for Computer 
or general purpose audio use Рпсе is £4 00 ref 4P100R 
SPECTRUM JOYSTICK INTERFACE 

Plugs into 48K Spectrum to provide a standard Atari type joystick 
port Our price £4 00 ref 4P101R 

ATARI JOYSTICKS 

Ok for use with ihe above interface, our price £4 00 ref 4P102A 
BENCH POWER SUPPLIES 

Superbly made fully cased (metal) giving 12v at 2A plus a 6V supply 
Fused and short circuitprotected For sale at less than the cost of the 
case! Our price is £4 00 ref 4P103R 

SPEAKER WIRE 

Brown twin core insulated cable 100 feet for C2 00 REF 2P79R. 
MAINS FANS 

Brand new 5" x 3" complete w'th mounting plate quite powerfull and 
quite Our price £1 00 ref CD41R. 

DISC DRIVES 

Customer returned units mixed capacities (up to 1 44M) We have not 
sorted these so you just get the next one on the shelf Price is only 
£7 00 ret 7P1R (worth it even as a stnpper) 

HEX KEYBOARDS 

Brand new units approx 52x 3" c ау £1 00 each ref CD42R 
PROJECT BOX 

51/2" x 31/2" x 1" black ABS with screw on lid £1 ОО ref CD43R 
SCART TO SCART LEADS 

Bargain pnce leads at 2 for £3 00 ref 3P147A 

SCART TO D TYPE LEADS 

Standard Scart on one end, Hi density D type on the other Pack of 
ten leads only £7 00 ref 7P2R 

OZONE FRIENDLY LATEX 

250m! bottle of liquid rubber set- т 2 hours Ideal for mounting PCB's 
fixing wires ete £2 00 each гг“ 2P379R 

QUICK SHOTS 

Standard Atari compatible hand controller (same as joysticks) our 
price 15 2 for £2 00 rel 2P380R 

VIEWDATA SYSTEMS 

Brand new units made by TANDATA complete with 1200/75 built in 
modem infra red remote controlled qwerty keyboard BT appproved 
Prestel compatible, Centronics printer port AGB colour and compos- 
ite output (works with ordinary television) complete with power 
supply and fully cased. Our prices only £20 00 rel 20P1R 
ЗІМСН DISCS 

Ideal for Amstrad PCW and Spectrum 4.3 machines pack of 10 discs 
is £12 00 ref 12P1R 

AC STEPDOWN CONVERTOR 

Cased units that convert 240v to 110v 3" x 2" with mains input lead 
and 2 pin American output socket (suitable for resistive loads only) 
our price £2 00 ref 2P381R 

SPECTRUM +3 LIGHT GUN PACK 

complete with software and instructions £8 00 ref BPSBR 

CURLY CABLE 

Extends from 8" to 6 feet! D connector on one end, spade connectors 
on the other ideal for joysticks etc (6 core) £1 00 each ref CD44R 
COMPUTER JOYSTICK BARGAIN 

Pack of 2 joysticks only £2 00 ref 2P382R 

MINI MONO AMPLIFIER PACK 

4 amplifiers for £2 0013 watt units 9-12v operation ideal for expen- 
ments etc £2 00 ref 2P383R 

BUGGING TAPE RECORDER 

Small hand held cassette recorders that only operate when there is 
sound then turn off 6 seconds after so you could leave itin а room all 
day and just record any thing that was said Pnceis £20 00 ref 20P3R 
IEC MAINS LEADS 

Complete with 13A plug our price is only £3 00 for TWO! ref 3P148R 
COMPUTER SOFTWARE BARGAIN 

10 cassettes with games for commodore 64, Spectrum etc Our 
bargain price one pound! ref CD44R 

NEW SOLAR ENERGY KIT 

Contains 8 solar cells, motor, tools, fan etc plus educational booklet 
Ideal for the budding enthusiast! Price is £12 00 ref 12P2R 

FUSE PACK NO 1 

Fifty fuses 1 1/4" long (glass) quick blow 10 popular values £2 00 ref 
2P384R 

FUSE PACK NO 2 

Fifty fuses 20mm long (glass) quick blow 10 popular values £2.00 ref 
2P385R 

POTENTIOMETER PACK NO 1 

30 pots for £3 00! ideal tor projects etc Rel CD45R 


285 AT PC 
286 MOTHER BOARD WITH 640K RAM FULL SIZE METAL 
CASE, TECHNICAL MANUAL, KEYBOARD ANO POWER SUP- 
PLY £139 REF 139P1 (no 1/о cards or drives included) 


35MM CAMERAS Customer returned units with built in flash and 
28mm lens 2 for £8.00 ref 8P200 

STEAM ENGINE Standard Mamod 1332 6p 
engine complete with boiler piston etc £30. 

ref 30P200 

TALKING CLOCK 

LCD display, alarm, battery operated 
Clock will announce the time at the, 
push of a button and when the 
alarm is due The alarm is switchable 
from voice to a cock crowing!£14 00 ref 14P200 A 

HANDHELD TONE DIALLERS 

Small units that are designed to hold over the mouth piece of a 
telephone to send MF dialling tones Ideal for the remote control of 
answer machines £5 00 гө! SP209R 

COMMODORE 64 MICRODRIVE SYSTEM 

Complete cased brand new dnves with disc and software 10 times 
faster than tape machines works with any Commodore 64 setup 
The orginal price for these was £49 00 but we can offer them to you 
at only £25 00! Ref 25P1R 

USED SCART PLUGS 

Packof 10 plugs suitable for making up leads only £5 00 ret SP209R 
C CELL SOLAR CHARGER 

Samé style as our 4 x AA charger but holds 2 C cells. Fully cased with 
flip top id Our price £6 00 Rel 6P79R 
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ere is a seasonal mini project for you to 
construct to decorate the Christmas 
tree — a glittering star. 

The circuit is a six-pointed star 
consisting of 73 LEDs of three different 
colours. It is intended to be used as a Christmas decor- 
ation, and when placed at the top of the Christmas tree 
provides a very attractive display. 


Gary Price constructs a 
multicoloured LED star 
for the festive season. 


Fig1 Sequencing circuit 


The star cycles through 20 patterns, each one 
different from the last, and in total there are more than 
1000 steps to the complete sequence, which can last 
up to 10 minutes, depending upon the speed of opera- 
tion. When the sequence is finished, the circuit resets 
and the whole sequence of patterns starts again. 
The circuit consists of power supply, controller, 
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switching circuit and a display in the shape of a star. 
The star consists of 73 LEDs, which are divided up into 
eight channels, each channel is controlled by one of 
the eight data bits of the EPROM. By using the full 
eight bits of the EPROM some very stunning patterns 
can be achieved. 

The power supply is quite ordinary, with a 240V- 
6V transformer, bridge rectifier and a reservoir capaci- 


NOTE: 

IC1 = МЕ555 
ІС2 = 74HC4040 
1С3 = 27C64 
ІС4 = 74HC08 
ІС5 = L78S05 


R14-21 
ALL тко 


tor. IC5 is a 5V (2A) regulator which needs a medium 
sized heatsink, while C4 and C5 provide the decoup- 
ling. Р 

The controller is the heart of the circuit which 
uses a CMOS 555 wired in astable mode for the clock, 
this is adjustable from 2.8Hz to 30Hz (approx) by RV1 
given by the equation (1.44/(Ra+2Rb)C). This fre- 
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quency is used to clock IC2 which is a 12-bit binary 
counter (12th bit is not required) and the outputs from 
IC2 form the address bus for the EPROM. Each time 
ІС2 is clocked its binary output will advance by one, 
and the data in the EPROM at that particular address 
will appear on the data bus. This will continue until 
1190th (binary 10010100110) count when the quad 
AND gate IC4 will reset IC2 back to 0, and the whole 
sequence starts again. 

The switching circuit is simply a buffer to allow 
the LEDs to be turned on and off from the outputs of 
the EPROM. This is based on a transistor acting as a 
switch with the LEDs in the collector load in series with 
a current limiting resistors. 

Ihave produced a PCB for the star, but the rest of 
the circuit must be built on VERO board or something 
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ALL LEDs THIS SIDE OF 
DOTTED LINE GO THIS 
WAY AROUND, EXCEPT 
THE TWO SHOWN 
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Fig.3 Component overlay for LED star 
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ALL LEDs THIS SIDE OF 
DOTTED LINE GO THIS 
WAY AROUND, EXCEPT 


similar. 

When building the star, be sure to connect the two 
sides of the board at the four points via holes. The star 
also needs nine connection wires, one for the +5V and 
eight for the respective channels, starting with the cen- 
tre LED being driven by Q1, and Q1 being driven from 
IC3, pin 19 (via R14). Use thin green cable so the wires 
can be neatly bundled together and will not look out of 
place on the tree. 

Any EPROM could be used instead of a 64K, but 
the pin-out may be different. The data for the EPROM 
is shown on the next page in the form of a HEX dump. 
All that remains now is to check out the sequencing to 
make sure the LEDs have been placed the correct way 
round. 


GREEN RED RED RED 


D32-37 D38-D49 D50-61 D62-73 


NOTE: 

1С5 = L78505 
Q1-8 = ZTX300 
ВН1 = 4 x 1N5401 


PARTS LIST 


RESISTORS 
130R 
22R 
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SEMICONDUCTORS 
LED120-31 
LED2-232-37 
LED8-19,38-49, 
50-6182-73 Red LED 
МЕ555 
74НС4040 
2764 
74HC08 
178505 
7ТХ300 
4x 1№5401 


Yellow LED 
Green LED 


MISCELLANEOUS 
Т 240V-6V, BVA 
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Size of EFRUM-64K (1FFF) 
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he life of Michael Faraday comes close to 
he life of the perfect scientist. His career 
rises from complete obscurity to dominate 
the study of electromagnetism in the 19th 
century. His life is not torn apart by finan- 
cial ruin or domestic tensions. Neither does he engage 
in enraging individuals of different scientific viewpoint. 
Instead he goes out of his way to preserve the tran- 
quillity of an often volatile scientific community by 
deliberately not seeking controversy. Also, he writes 
up his experiments with great diligence so that his 
scientific life is anything but a mystery. One problem, if 
any, is thata detailed study of his productive output isa 
major undertaking. 
` Also, he rises to success asa great communicator. 
In his position of dominance at the Royal Institution, 
he succeeded in projecting out into Victorian society 
the dynamism and vitality of science. This provided as 
it were a powerhouse of development and influence 
which would pervade most of the major strata of scien- 
tific endeavour of his day. 

Also, while honours and fortune waited for him 
beyond the confines of the Royal Institution, he chose 
to remain within it. This indicated that he knew he was 
content — he knew that it was the aspect of exploring 
science via his experiments that gave him the core of 
his satisfaction in life. 

Michael Faraday is therefore in some ways an 
‘archetype’ individual — one who fitted entirely into the 
mould that scientific society needed in its day. Also, itis 


The achievements of a 
remarkable man by 
Douglas Clarkson. 


Michael Farada 


Experimenter and Thinker 


recognised by modem biographers that much of the 
image of Michael Faraday supplied by his immediate 
Victorian biographers is distorted. They, for example, 
chose to ignore aspects of theoretical work which he 
had engaged upon at numerous times during his 
career. The true picture of Michael Faraday is one of a 
scientist whose work shows many clear insights into 
the physics of the 20th century. Also, he achieved 
much of his work on a very meagre budget so that pri- 
vation in science is not a new thing. 

Michael Faraday was born on the 22nd of Sep- 
tember 1791 in the village of Newington, South Lon- 
don. As one of four children, times were often hard as 
his blacksmith father became ill and could not work. 
Michael’s only education was in the Sunday Schoo! of 
the Sandemanians, a small Christian sect. The philos- 
ophy of this group was to profoundly affect the way he 
interpreted the scientific nature of the physical uni- 
verse. He was drawn to books and learning and 
became apprenticed at the age of 14 to a bookbinder 
— taking advantage of his situation by reading various 
books being rebound. 

His interest in science appears to have been fired 
by an entry he read in Encyclopaedia Britannica on 
electricity. This stimulated him to experiment with 
crude electrostatic generators and to build a weak vol- 
taic pile. Faraday’s scientific awareness must have 
been strikingly acute. After attending a series of Sir 
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Humphrey Davev's lectures on chemistry at the Royal 
Institution in 1812, he sent a bound copy of the notes 
he made to Davey, seeking employment at the Institu- 
tion. When a vacancy arose Davey duly appointed 
Michagl Faraday as a laboratory assistant. Thus in 
1813 began an association with the Royal Institution 
that was to last over 40 years. 

The Royal Institution was in many ways at the hub 
of scientific circles. After being set up by Count Rum- 
ford in 1799, its founder soon departed to Paris to 
marry Anne Lavoisier. Davey became director of the 
Institution in 1804 after he had established his reputa- 
tion as an excellent communicator of science to the 
general public. The environment of the Institution was 
to provide Faraday with an ideal framework within 
which he could ‘read the book of nature’ — ie through 
experiment determine the scientific facts of the uni- 
verse. 

' He also chose to be loyal to the Institution. Offers 
of professorships in the emerging Universities of Lon- 
don did not tempt him. He gave lectures only at the 
Royal Institution, so that his eminence became ident- 
ified totally with its framework. : 

In ап age when scientific workers were avid recor- 
ders of their work, there is a great deal not only of 
records unique to Michael Faraday but which interlink 
him to numerous other scientific workers, Modern day 
biographers still tend to look ataspects of his life under 
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a microscope seeking out meticulous details of activity 
and involvement. This can be carried out to too great 
limits. All the time it is required to do this against a per- 
spective of the great man in all his various modes of 
action and function. 

Biographers, for example, map with great delib- 
eration the developing scientific relationship between 
Faraday and Davey as Faraday begins steadily to dem- 
onstrate his unique scientific abilities. This is interest- 
ing enough in the sense that it provides a reference for 
his other activities, but it does not give insight into the 
deeper philosophical nature of the man. Initially it was 
in the field of Chemistry that Faraday was to demonstr- 
ate significant ability following in the experimental bril- 
liance of Sir Humphrey Davey. Significant work was 
undertaken by Faraday in synthesising compounds 


Fig.1 Diagram showing Faraday's laboratory rotation apparatus 


from Chlorine which previcusly had been discovered 
by Davey. Faraday was the first to synthesise com- 
pounds of Chlorine and Carbon, synthesising Benzine 
in 1825. Davey's invengon of the safety lamp was a 
major milestone in the development of the industrial 
revolution and saved many lives in the bleak and dis- 
mal conditions of Britain’s coal mines. This was the 
crowning achievement of Davey’s career. In this deve- 
lopment, Faraday was an admiring observer. 

In terms of tracking important turning points, it 
was the reported discovery of Hans Christian Oersted 
in 1820 of the ability of an electric current to deflecta 
magnetic compass which directed Faraday into the 
field of electromagnetism. Not only was Faraday’s 
interest turned in this direction, all over the world the 
race began to unravel electromagnetism’s secrets. 
Ampere in France began his researches at this point 
and shortly after Oeérsted’s discovery published an 
account of the circular nature of magnetic field around 
acurrent carrying conductor. Yet in all of Europe at this 
time it was the comments of Faraday in papers 
published in 1821 and 1822 on Ampere’s explanation 
of the origin of the magnetic field which were to direct 
Ampere to formulating a more exact model of his early 
experimental observations. Faraday was himself 
prompted to write these articles by Richard Phillips, 
the editor of Annals of Philosophy. It is assumed by 


many scientific historians that Faraday was responsi- 
ble for channelling Ampere from highly speculative 
generalisations to a more logical and precise proof and 
validation of his work. 

Faraday married in 1821, just as his prospects 
were on the up and his work in electromagnetism was 
beginning in earnest. This must have been an exciting 
time in his Ше. Sarah Faraday also belonged to the 
Sandemanian Christian sect. She apparently had little 
documented involvement with Faraday's work. It was 
to become the ultimate honour to be invited back to 
his upstairs house within the Royal Institution after 
evening lectures. No doubt she would have been intro- 
duced to some of the finest minds of science over the 
long and fruitful period of Faraday's reign. Unfortu- 
nately Faraday had no children, but his fondness for 
educating children can be observed in the famous set 
of Christmas lectures which continue to be broadcast 
from the Royal Institution in the guise of a TV block- 
buster every year. 

Faraday was intuitively aware of the possibility of 
using electric current to produce motion in a wire 
placed in an magnetic field. In 1822 he published 
details of his ‘rotation apparatus’ which consisted of 
two beakers of mercury through which current could 
flow as represented in Figure 1. In one beaker a mag- 
net was free to rotate about a pivot point and in the 
other beaker the magnet was fixed centrally while a 
wire was able to pivot around the magnet. The mercury 
was used to complete the electric circuit in the system. 
While Faraday developed a laboratory demonstration 
device, he also developed a smaller pocket sized rota- 
tion device which he loaned extensively to interested 
scientific colleagues. This consisted of a single beaker 
with a fixed vertical magnet and a rotating wire as 
shown in Figure 2. Faraday was very aware that dem- 


-onstration of scientific principles was an essential fea- 


ture of their acceptance by the scientific community. In 
this experiment Faraday had constructed the first elec- 
tric motor. 

Faraday is also known for his discovery of elec- 
tromagnetic induction. His initial experiment on the 
29th of August 1831 had used a primary winding 
round a coil which could be connected to a battery and 
a secondary coil connected to a galvanometer. His 
initial delight at detecting current in the secondary cir- 
cuit was changed to puzzlement when an equal and 
opposite response was observed when the circuit was 
broken. The simple coil design that he used is shown in 
Figure 3. The iron ring core which Faraday used has 
thankfully been preserved. After using a powerful elec- 
tromagnet initially, Faraday discovered later that year 
that when a permanent magnet was moved in and out 
of a coil, a current was generated in the coil. Faraday 
rapidly went on to determine factors affecting such 
processes. He noticed the size of the current was 
dependent on the rate of change of lines of magnetic 
flux across the area involved. 

While Faraday's diary indicates with meticulous 
preciseness what it was that he was undertaking, there 
is scant information as to what prompted him to 
undertake such electromagnetic induction work. 
Entries in 1831 up until the electromagnetic induction 
insert include acoustical figures, an aurora seen at 
Woolwich, Thermo-electric effect, Crispations, Ridges 
on sand at Hastings, Copper-plate printing and igni- 
tion of hot vapours. Various clues such as correspond- 
ence with researchers working with large coils may be 
valid. Perhaps Faraday scanned through some of his 
previous diaries from around 1822 which contain 
extensive references to coil devices. Another possibil- 
ity is Faraday's association with Charles Wheatstone. 

Charles Wheatstone introduced Faraday to 
aspects of.sound generation and sound resonances. 
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sical instru- 
coasted an 
nancient lyre 
wires, These 


Wheatstone's father owned а famo: 
ment business in London w 
‘Enchanted Lyre’. This took the for 
which was suspended in a room by 
wires were in turn connected to so g boards of a 
range of musical instruments in а sroom. Thus 
the ‘enchanted lyre’ was a wonderful exazol 
resonances. Faraday knew Whea il 
therefore have been familiar w 
could have sown the seed in Fara 
magnetic force producing c 
effects. Whatever prompted Fara 
in this field, he devoted all his ental studies 
during the remainder of 1831 то 5ject area. Far- 
адау soon realised that by rotating a copper disk 
between the poles of a perman et a continu- 
ous current could be generated first dynamo 
was developed. While Faraday drew valuable insights 
from the experience of Whea e in the area of 
sound resonances, there is every cation that Fara- 
day had a key role in directing W tone to investig- 
ate the world of electromagnetism and lessen his inter- 
est in acoustics. 

The period around the mid 18305 was one in 
which interest in the telegraph began to increase 
sharply. Wheatstone was involved in this activity in 
partnership with a certain William Cooke. Part of the 
‘appropriate technology’ of telegraphy was to make 
the impedance of the reception equipment similar to 
that of the transmission lines. Faraday was no doubt 
able to advise Wheatstone as to how to wind coils of 
wire to achieve this. A major obstacle to the full deve- 
lopment of electromagnetic machinery was the 
dependence on batteries to supply current. The initial 
work of Faraday in turn initiated significant research 
and development in this area. The first practical ‘mag- 
neto' system developed as a consequerice of Faraday's 
initial discovery was that of Pixii developed in 1832. 
Such a development was very important for the tele- 
graph, though it was not until 1866 that Wheatstone 
announced the self excited generator at the same 
period as William Siemens. While Faraday had dis- 
covered fundamental laws of electromagnetism, it was 
through individuals such as Charles Wheatstone that 
the great growth in electrical engineering took place. It 
would be a useful exercise to trace the line of commer- 
cial electrical engineering in Britain which began 
through the contact and involvement of Faraday. The 
Siemens company is certainly a golden legacy of the 
early work undertaken in Germany. 

The association of Faraday and Wheatstone 
encompassed the investigation of a range of sources of 
electricity. There was at this time some doubt that elec- 
tricity was the same irrespective of its source. This led 
Faraday to demonstrate that electricity from a range of 
sources — chemical, thermal, frictional etc produced 
the same effects of electrolysing water, making sparks 
and giving shocks. Investigations even included the 
study of electric fishes. 


Following a breakdown in his health in 1839 due 
to overwork, the years up until 1845 show very little 
creative output. These ‘empty’ years were certainly a 
great loss to the scientific community. Faraday had 
previously expressed opinions on the Dalton mode! of 
atoms as being discrete distinct spheres of matter. His 
investigation of electromagnetic forces at the ‘macros- 
copic’ level convinced him that similar forces could be 
responsible for the separateness of atoms. He accor- 
dingly proposed that atoms were in fact centres of 
forces and not centres of matter. This theory was 
described as ‘Boscovitch like’ after the theories of Bos- 
covitch, a Croatian scientist. In view of the modern 
Bohr model of the atom, this concept is remarkably 
appropriate. Most of the atom is empty space, 
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Faraday did all he could to learn from experimen- 
tal evidence relating to electromagnetic induction. He 
initially formed a theory of ‘electrotonic’ state of 
particles and much later at the encouragement of 
William Thompson (later Lord Kelvin) investigated the 
effect of magnetic fields on the optical properties of 
materials, in-particular aspects of polarisation of light. 
Using a piece of glass of high refractive index which he 
had produced some 20 years earlier, he succeeded оп 
13th September 1845 in rotating the plane of polarisa- 
tion of light by suitably aligning the static magnetic 
field along the light ray. This is the so called ‘Faraday 
Effect’. 

Subsequent investigations of the effects of mag- 
netic fields on a broad range of substances was to lead 
to the discovery of paramagnetic and diamagnetic 
materials. Paramagnetic substances conducted lines 
of magnetic force better than the surrounding medium 
while diamagnetic substances demonstrated an oppo- 
site effect. 

By 1850 Faraday had developed a more expan- 
sive ‘field theory’ encompassing electrical and magne- 
tic fields. James Clark Maxwell was later to admit after 
he had managed to express the interrelationships 
between the fields in his famous field equations that 
the foundations of his work had been laid by Faraday. 
While other experimenters may have been known for 
specific observations, Faraday intertwined a thread of 
deep scientific insight into his findings. There is a 
subtle ‘rediscovery’ of Faraday taking place at this time 
when the 200th anniversary of his birth is being cele- 
brated. The fact that he now graces the new £20 note 
might mean that even the Treasury is beginning to 
become aware of the link between scientific research 
and the nation’s wealth. Faraday’s successor at the 
Royal Institution, John Tyndall, depicted Faraday їп а 
brief biography as a mere experimenter who kept a 
detailed dairy of all his investigations. This limited 


т 
р Fig.3 Faraday's initial electromagnetic induction 
experiment 


viewpoint is now being considerably revised and the 
image of a more deep seated nature is emerging. In the 
pensive photograph of Faraday can be seen the mind 
ofa man always full of thoughts and possibilities. Even 
during his photographic session, he still seems to have 
his mind on a problem which is evading solution. The 
great benefit in examining the scientific life of Faraday 
is that it links up so much of the wave of progress in 
electromagnetism in the 19th century. From the initial 
discovery of the electric motor and electromagnetic 
induction and all that these entail at a practical level to 
the future theories of James Clark Maxwell there is а 
linking thread provided by Faraday. Even in the:tri- 
umph of Ampere can be traced the catalyst of Faraday. 
In the closing years of his life, Queen Victoria 
granted him the use of a house at Hampton Court. 
After a life of great effort and labour, he died on August 
25, 1867 — aged 76. : 


Fig.2 Diagram showing 


smaller pocket sized 
‘rotation’ apparatus 
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The legacy of Faraday is very rich and the humble 
origins of Faraday presently does not go unnoticed by 
right wing politicians. So much can be gleaned from 
Faraday’s period of involvement in science research 
and its communication to the greater world which is 
relevant to science today. In one regard there has to be 
a mechanism of communication of science and its con- 
cepts to the public which is appropriate and relevant. 
Also, there needs to be a mechanism wherebye the 
innovations of scientific discovery can be communi- 
cated out to where they can be ‘earthed’ or taken up by 
commercial development. The Royal Institution in 
Faraday’s era certainly directly provided the first of 
these functions and to a significant extent the second 
through the significant amount of communication it 
gave rise to in scientific circles. 

It would be very surprising if today a single indi- 
vidual could make momentous discoveries with the 
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same level of resources as Faraday. What is most 
apparent, however, is that the teaching of science at 
numerous levels is at a level inferior to that demon- 
strated at the Royal Institution over 170 years ago. The 
bicentennary of Faraday’s birth is just as much about 
demonstrating and communicating science as about 
scientific research and discovery itself. 
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by Phasor 


Clues across 


1 А herald’s tincture in the DISABLE input (5) 

4 Answers current queries. | 7 

8 An ensemble before the inteme! 15 == іп. 
(4-3) 


10 Pleasingly and agilely c: 
11 О grab a noble ale to c 
13 A cidery spirit, a part оѓ ? 
another disc operatin 
16 Not quite once, now 


18 A shanty centrally renowet22 22s moms for 
quests. (5) 

19 This at the races leaves = madens hear like 
this. (1-7) 

21 Made into a whole with sc шош amphibian its 


a ZN425E. (10, 1-2-1 
25 Silver in use is a сиз {5 


26 He brings the post — уз Sou: әсет his 
gender! (7) 

27 ".. this, 1, 2, 3, 4, thes, tts, 2.3." (7) 

28 Fine clothing in rows end 27s 15) 


Clues down 

1 Flashy saints gown. с 

2 А tailless monkey сап 
office. (5) 

3 ‘E’s an ‘ap’ hazard cz 

4 Argentinian head and 
(6, 7) 

5 А kind of diode ca 
narrowly conical. { 

6 A testimonial to 52 


ELECTRONIC 
PUZZLES 


by Phasor 


1 — A word square 
A 5 by 5 square in which che rows read the same as the 
columns... 


‘art imaginary. 


деп се Dartridges. Its 


| 
| 


A unit too large то be much used. 
A heavenly computer? 
Frequently 300MHz or less. 
JFET positive (anagram) 

One way traffic 


2 — A matter of unity 
The Annual Conference of the International 
Association of Electronic Archivists was drawing to a 
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7 А tropical tuberous vegetable growing up from 
Yucatan. (4) : 

9 Reducing the Miller-effect rolloff raises the 
collector and load capacitor rolloff. It's long 
tipple stirred. (4-9) 

12 This semiconductor device is a garden party cut 

short. (3) 


14 Meet at ten, Dan, there's someone waiting. (9) 

15 A pump or vintage radio like this is non- 
functional. Change one and its worth nothing. 
(5-4) 

17 Georg started it — and there's no place like it! 
(3) 

20 Depressed home of chips — its Andreas fault! 
(6) 

22 Sad song by Dvorak is alternately melancholy 
and gay. (5) 

23 Noter tunes from 130.812Hz to 440Hz. (5) 

24 Make it zero. A set without a member. (4) 

(Answers in ETI next month) 


close, and five of the younger delegates were gathered 
in the bar. It was a strange coincidence that Messrs 
Ohm, Volta, Ampere, Faraday and Watt each bore the 
surnames of scientists who had given their names to an 
electronics unit. By an even greater coincidence they 
also had the same set of forenames as their 
distinguished namesakes, though none had the same 
combination of forename and surname as the famous 
төп. 

s Mr. Watt turned to Georg and enquired “Гуе had 
enough of archives. Why don't you and I try to make up 
a four at Bridge?” 

“Suits me.” said Georg and then, addressing the 
rest of the group, he asked “Anyone else for a game of 
Bridge?” 

“Count me in” called Michael, “How about 
joining in with us, Herr Ohm?” 

Alessandro produced a pack of cards and started 
to deal, while James ordered himself another drink. 

While the four were settling down, Georg said to 
Michael and Andre, “Just before we begin, let’s drink a 
toast to the fact that your units (by which I mean the 
unit which your two surnames suggest) multiplied 
together are equivalent to my unit.” 

The Secretary appeared at the entrance to the bar 
at that moment. 

"Before you leave, gentlemen,” he announced, “1 
would be glad if you would sign your names in the 
Visitors Book. Forenames and surnames, please." 

With a flourish, he produced a leather-bound 
volume of undoubted antiquity. What five names did 
the delegates sign in the book? 

(Answers on page 14) 
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Video Test 


TAL fork 1512 


Test Pattern 


In this second part, Paul 
Slenning continues 
construction of this aid to 
TV servicing. 
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n Part 1 of the Video test card generator we pre- 
sented the circuitry and its operation. Continu- 
ing with the construction, the interwiring is 
shown in Figure 1, thin coax cable is used for all 
signal wiring (proper 75R coax could be used 
for the video butitis not too important with the lengths 
involved), and standard hook-up wire for the remain- 
ing connections. The mains connections should be 
insulated, and the flex secured in some manner. No 
mains on/off switch or fuse were fitted on the proto- 
type, however they could be fitted if required. The 
mains plug should be fitted with a 3 amp fuse. 


Testing and Setting-Up 

Due to the cost of the modulator and some of the IC’s it 
is a good idea to check that the power supply voltages 
are correct before fitting these parts. Make sure none 
ofthe IC’s exceptIC12 and IC13 are fitted, and that the 
modulator is disconnected. Give the PCB a final visual 
check over, in particular watch for solder bridges 
between IC pads and the tracks between them. 

Connect the instrumeatto the mains, and switch 
on. Set your test meter to 20 volts DC or thereabouts, 
and connect its negative lead to the case of the modu- 
lator. Check for 12 volts + 0.5 volts on pin 11 óf IC9 
socket, and 5 volts + 0.25 volts on pin 20 of IC8 socket. 
If all is well switch off and wait a minute or so for the 
power supply capacitors to discharge, then connect up 
the modulator and fit the IC's. Most of the IC's are 
CMOS types but have protected inputs so static 
damage is unlikely, however the usual handling pre- 
cautions against static discharge should still be taken. 

Set SW2 to position 1 (full ACW); 5М/3, SW4 & 
SW5 оп, SW6 off and SW8 & 54/9 to internal (all but- 
tons out). Connect the RF output socket on the modu- 
lator to your TV, cross your fingers and switch on. You 
will probably need to tune your TV to channel 36, 
although the channel you use for your video recorder 
should be somewhere near. You should get an audio 
tone from the speaker and a test-card picture. Don't 
worry at this stage if there is a buzz on the sound or no 
colour in the picture. 

To avoid damage to components and misleading 
results, always use a proper trim-tool when making 
adjustments. Adjust RV1 for minimum buzz (or to the 
middle of the area of no buzz) on the sound. Adjust 
VC1 until the colour locks on, then set to the centre of 
the range where you get colour. Finally adjust L2. If 


you have a 'scope connect it to the Video Output 
socket and adjust for maximum amplitude on the 
colour burst, otherwise adjust for brightest colour and 
minimum ‘herringbone’ pattern on the picture. All that 
remains now is to check the various functions of the 
unit as detailed below. Once the unit has been tested, 
the PCB can be fitted in the case, and the unit finished 
off. 


In Use 


Firstly a word of warning. Anybody attempting to 
repair or adjust television sets, whether using this 
instrument or not, must be aware of the hazards 


Card And 
enerator 


involved. Many sections of TV circuitry operate at 
dangerous voltages (іп the range of 100V to 30kV), 
and in many cases the internal chassis and metalwork 
is also at a dangerous (mains) voltage. For maximum 
safety the set should always be powered via a mains 
isolating transformer, If a transformer is not used, no 
test equipment should be connected to the set, except 
to external sockets, and very great care should be 
taken when making adjustments with the power on 
(the practice of disconnecting the mains earth to all the 
test equipment is extremely dangerous and should 
never even be considered). In any event always work 
with one hand in your pocket when the set is on, even 
with an isolating transformer the high voltages can be 
lethal. Care should also be taken when working near 
the power supply of video recorders, although in this 
case the rest of the circuit usually operates at more civi- 
lized voltages. The use of an Earth Leakage Circuit 
Breaker on the mains feed to the bench is also a 
sensible precaution. 

In most cases the instrument would be connected 
to the equipment under test via its aerial socket, since 
this enables the whole signal path to be checked, alsoa 
fault in the equipment is extremely unlikely to damage 
this instrument when connected this way. Once the 
equipment has been proved to be basically sound, the 
instrument could be connected by the video/audio or 
SCART connectors if required. 

SW2 selects which basic pattern is produced, as 
follows: 

1 Test Card 

2 Colour Bars 1 (Black to White) 
3 Colour Bars 2 (White to Black) 
4 Cross Hatch 

5 Vertical White Lines 
6 Horizontal White Lines 

7 White Dots 

8 Focus Grid (Fine checker board pattern) 

9 Blank Raster (Sync & 0% video) 

10 White Raster (Sync & 10096 video) 

If SW6 (Colour/Mono) is pressed in, the colour 
information will be removed from the picture, this will 
convert the Colour Bars to Grey Scale, and remove the 
herringbone patterning on patterns such as the Cross 
Hatch. 

Pressing SW3/SW4/SW5 will remove the Red/ 
Green/Blue colour completely, this is the same effect 
as switching off that colour gun inside the TV (with all 
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three off there will be no pictur: 
junction with the White Raste 
purity can be adjusted. It is 
blue from the Cross Hatch 
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than the minimum size of 
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із smaller 

гїн picture, The 
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ils of which adjust- 
п pattern, if you have 
quioment this will give sug- 


3-008 MARIS FLEX 


22-27051 CABLE 


gestions, otherwise it's a matter of experience and 
taste — if the set will give an acceptable picture on all 
patterns there can't be much wrong! Some sets may 
have trouble locking onto the output from this unit, in 
this case try switching off the sets AFC and tuning 
manually. Remember that a test pattern is intended to 
show the worst in a piece of equipment, at the end of 
the day the picture should be acceptable to the viewer 
on a normal programme! 

As it's name suggests, the Scope Trig socket can 
be used to externally trigger an oscilloscope when try- 
ing to view the video signals inside the equipment. The 
output is 5 volts peak-to-peak at 10К, and can be 
switched to either line or frame sync by SW1. Bear in 
mind, though, that the outer of this socket is earthed 
inside the unit so you may be earthing the TV's chassis 
via the 'scope leads. 

When using the video and audio output sockets it 
should be noted that the signals from these are always 
the internally generated ones, regardless of the posi- 
tions of the Int/Ext Video and Audio switches; these 
switches only affect the output from the RF modulator. 
This can be useful if, for example, a video recorder 
under test is connected to the SCART socket, and the 
RF output connected to the workshop TV. The signal 
from the generator can be compared to that from the 
video recorder merely by operating the Int/Ext 
Switches (no more fumbling with RF leads behind the 
TV!). The unit can also be used to enable the compo- 
site video and/or audio outputs from equipment such 
as video cameras and computers (and certain satellite 
decoders!) to be fed to a normal TV via the aerial 
socket. 

Care should always be taken, particularly when 
working on faulty equipment, to ensure that no exces- 
sive voltages are applied to the unit, as this will almost 
certainly cause expensive damage. 
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Fig.1 Interwiring diagram of Generator 
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PARTS LIST 


C5,12,13,15,16,18,20,22,23,29-34 100п 0.2" pitch disc ceramic 


RESISTORS (all 1/4 Watt 5% or better) C6 330p 0.1" pitch ceramic 
R1,2,9,11-14,16,20,28,34 10 (78 5р6 0.1” pitch ceramic 
R3-8,10,23,24,45,46,50,54 10k (92425 10n 0.2” pitch mylar/ceramic 
R15 3M3 C10 82p 0.1" pitch ceramic 
R1722,55 4k eu 1000 25V radial elect 

R18 36k 14,1719 220p 16У radial elect 

А19 6208 (2128 220p 01" pitch ceramic 

R21 910R C26 220} 02" pitch disc ceramic 
R25 10M (27 : 100p 0.1” pitch ceramic 
R26,33 1М0 үс 22р Trimmer 

А2735 1k5 

R29 68 INDUCTORS 

R30,37,38 100R и Delay Line 270ns 


L2 15uH Adjustable 


SEMICONDUCTORS 


R39 390R C1 T4HC02 
R40 680R — Ic2 74HC4040 
ВА И (534 THHC4024 
R42,43,47,49,51,52 22k 1c5 74HC00 
R44 100k 1C6,7 27С128-15 150ns EPROM 
R48 41k (09 74НС574 
R53 33k |09 ТЕА2000 
ВАМІ 2X2 Horizontal Preset 1С10 SAA1043 
ІСТІ CA3240 
CAPACITORS C12 7812 
C12 1n0 02" pitch mylar (013 78105 
(3,4 47p 01" pitch ceramic 01 ВС548 


РИТ 


ЕТТТ 


ESE 
34567 


НИН UTI TTE TT TT 
НОО RE 


Fig.2 Component overlay of Test pattern generator 
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0246 BC558 
035 BF244 


012 АП 400mW Zener 
03-12 1N4148 

D13,14 1N4001 
MISCELLANEOUS 

MOD1 UM1286 UHF Modulator 
SK123 Panel BNC Socket 
SK4,5 Panel Phono Socket 
SK6 R/A PCB SCART Socket 
SW13-9 DPDT Latch Push Switch 
SW? 1P/12W Rotary Switch 
ТІ 240 to 12-0-12 6VA 

ХТ 5.000000 MHz 

XT? 8.867238 MHz 


ІС sockets (1x8 way, 4x14 way, 1x16 way, 1x18 way, 1*20 way and 3x28 
way), Knob for SW2, Buttons and brackets for SW1 & SW3-9 (Maplin 
ЕНБІН & FH78K|, PCB, case 170x70x190mm (WxWxD) or larger, coaxial 
cable, interconnection wire, tinned copper wire (about 24 SWG], 3 core 3 
Amp mains flex, 13A mains plug with 3A fuse, phono plug to Co-ax aerial 
plug lead (Maplin FV90X), other leads as required, grommet, nuts, 
screws and spacers. 


ШЕ GARD AND TEST PATTERN GENERATOR 


ср шан жи Ll RED GREEN BLUE п 


VA MED жї t ОРЕ OFF OFF 


| 


As = ol INT iNT LINE п 


75A EXT IRIS a а |2 7) FRAME = 


PATTERN — VIDEO — AUDIO SYNC 


HALCYON 
ELECTRONICS 


Test equipment, video monitors, amateur radio gear, printers, 
power supplies, communications, disk drives, multimeters, 
oscilloscopes, scientific instruments, connectors, component 
bridges, frequency counters, signal generators, computers. 


WAYNE KERR RA2004ADSI DISP STORE $2995 RHODE & SCHWARZ PZN PHASE METER 
HONEYWELL 612 HUMIDITY/TEMP RECORDERS £95 R&S SOR UHF SIG GEN 290-1020MH2 

ТЕК SLAN 100KHZ S/ANAL, 5110М/Ғ, ETC 61750 R&S SOR UHF SIG GEN 950-1900MHZ 
SIEMENS ХТ01012 2PEN CHART RECORDER £395 R&S SMLM POWER SIG GEN 30-200MH2 
GOULD BRUSH 260 6CH CHART RECORDER £395 R&S SMLR POWER SIG GEN 1-30MHZ 
RUSH RT2 EN CU W/STRIPPER 28-45AWG _ £245 R&S ZBK ADMITTANCE BRIDGE 1.5-30MHZ 


ATALAB DL912 TRANSIENT RECORDER POA COSSOR CRM 511 ILSAOR AUDIO SIG GEN = 


H 

1. COLOUR BARS 2 
|4 CROSS HATCH 
З. VERTICAL BARS 
6. омго! INTAL BARS 


RUSH DCF4+VAR SPEED CONT 9-20AWG $195 R&S USVD UHF TEST RCVR 280-940MHZ (4 66) ^ 


Part 1 corrections 

Fig.1 The bottom left pin of SW7 should not be con- 
nectd to anything. 

Fig.3 The junction at the bottom of R11-14 also 
joined to SW3-SW6 should be labelled OV. The con- 
nections to SW2 pins 3 and 4 have become jumbled. 
See correct diagram below. 

How It Works. The end of the fourth sentence in the 
second paragraph should read . . . 
count up from Oto 255 (00h to FFh) and then to 0 and 
1 (00h and O1h) again. 


Corrected part of Fig.3 (from last month) 


All Components except IC6,IC7, & IC8 can be obtained from Maplin 
Electronic Supplies Ltd, the majority can probably also be obtained from 
your usual supplier. The Maplin Order Codes for the more obscure 
components are given in the parts list. The 74HC574 (ICG) & 27С128-15 
(C7/8)are listed by RS/Electromail and several other suppliers. The PCB 
is available from ETI PCB Service, see page 15. 

EPROMs for this project can be programmed by the author at the 
following address: Paul Stenning, 1 Chisel Close, Hereford, HR4 ХЕ 
Please enclose £5 to cover erasing if required, programming and return 
UK postage. Don't forget to enclose your own name & address and 2 
EPROMS!If you prefer to program your own EPROMs, send an SAE for a 
HEX listing, or a blank PC formatted floppy disk (35" or 5.25") and return 
postage for an ASCII Hex Dump on your disk. 


£125 
£175 
£195 


ЕНІ 


#130 
£125 
£150 


BBC-B & MASTER COMPUTERS FROM £139 
MARCO! TF2337A AUTO DIST'N METER £495 
MARCONI TF2331 DIST'N FACTOR METER £175 
LIGHT BOXES 230V 10x12" AREA £49 
DECADE R/C BOXES. FROM £15 
AVERY 9:1 & 99:1 RATIO SCALES. 

KINGSHILL NS1540 15V 40А PSU CASED 


В&К 1013 BFO, 2305 LEVEL RECORDER £195 COSSOR CRM 533A VHF NAV/COM RF SIG » 


7.3KVA ISOL 120/240 in 120/240 OUT 


MICROWAVE 1-20GHz ATTENUATORS, DIRECTIONAL 
DETECTORS/COUPLERS, NOISE SOURCE, SIGNAL 
GENERATORS, SWEEP OSCILLATORS, LP FILTERS, PIN 
MODULATORS, CARRIAGES, TERMINATIONS, MOVING & 
ADJUSTABLE SHORTS, ETC POA 
HP 8614A & 8616A MICROWAVE SIG GENS £395 EA 


Visit our bargain corner in shop. 


Many valuable items at knock-down prices. 


RECHARGABLE SEALED LEAD ACID BATTS 

6V 10AH LONG LIFE, EX NEW EQUIPT 5950 
HAMEG НМ408 40MHz DIGITAL STORAGE SCOPE 

2 TRACE WITH НМ8148-2 GRAPHIC PRINTER £905 
EDOYSTONE RECIEVERS From £49 to £125 
OTHER COMMS RECEIVERS From £49 to £95 
FARNELL E350 PSU's 0-350V 6.315 £49 
MARCONI TF2300 FM/AM MODULATION METER £195 
TEK 545A, 545B, 585, 535A, 551, 535A From £49 
TEKTRONIX 834 PROG DATACCMMS TESTER £395 
VARIABLE OUTPUT PSU's HV & LV From £35 
TEKTRONIX 520 521A PAL W/SCOPES From £495 
WAYNE KERR CT492 UNIV LGR BRIDGES £55 
RACAL DANA 9341 DIGITAL LCR BRIDGE £209 


HP 616B, 5180, 6208, 626A, 6284 

SIG GENS £35 EA Ref: 6168 6208 
TEKTRONIX 7403N, DFI, 7001 LOGIC ANAL POA 
OSCILLOSCOPES DUAL TRACE S/STATE From £110 
МАРСОМ TF2303 AM/FM MOD METER S20MHz £245 
ROBIN 4112 PHASE EARTH LOOP TESTER £75 
ROBIN 5402 DIGITAL ACCE (ELCB) TESTER £75 
B&T LAB OVENS 12x13x14 INTERNAL 210°C £196 
TEKTRONIX 4662 PLOTTERS, GPI8 & RS232 £178 
REDPOINT 6E-1, H/SINKS 1.5"C/W. QTY POA 
STAG PP41 EPROM PROGRAMMER £495 
MARCONI TF2330 WAVE ANALYSER £150 
COHU 301 0-500V DC VOLTAGE STD. INT REF £125 
LEADER LBO-9C ALIGNMENT SCOPE #246 
SIGNAL GENERATORS. AF TO 21GHz From £15 


LIST AVAILABLE, BUT 10005 OF UNLISTED BARGAINS FOR CALLERS 
QUALITY ELECTRONIC EQUIPMENT BOUGHT. ALL PRICE EXC. OF P&P AND VAT 


423, KINGSTON ROAD, WIMBLEDON CHASE, LONDON SW20 8JR 
SHOP HOURS 9-5.30 MON-SAT. TEL: 081-542 6383 
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so lines AO to A7 


e/ectronm/ze 
CAR ALARM KITS 


MICHRO-PRESSURE CAR ALARM 

This new type of alarm is triggered by a unique pressure sensing system. As 

any vehicle door is opened air is drawn out, causing а minute drop in air 

pressure. A sensor detects this sudden pressure cnange and sets off the 

alarm. An electronic filter, tuned to only 3Hz., and adjustable sensitivity avoid 

false alarms whilst an arrangement of timers provide automatic operation. 

з Operates on all doors and tallgate - no switches needed. 

ж Automatically armed 40 seconds after leaving vehicle. 

*r 10 second entry delay with audible warning. ( 0.5 second available.) 

% Sounds horn or siren intermittently for 30 seconds - then re-arms. 

w Easy fitting - only 3 wires to connect - no holes to drill. 

*r Controlled by ignition switch, hidden switch or coded remote control. 

(The optional siren and coded remote control are supplied separately.) 
MICRO-PRESSURE ALARM Parts kit £15.95 Assembled £22.35 


ж 
NEW CODED IR REMOTE CONTROL 
Our latest addition allows control of our alarms trom outside the vehicle, Both 
transmitter and roceiver use a chip designed specially for car security systems 
with 59,046 code combinations. You can even set your own code, with several 
vehicles on the same code or several transmitters for one vehicie if required. 
ж High security, customer selected, 24 bit code. 
ж Key-ring transmitter with long life minature alkaline battery. 
ў High power Infra-red emitter with range up to 5 metres. 
** Low profile dash top receiver/decoder. 
+ Flashing high Intensity red L.E.D. warns off intruders. 
ж Green L.E.D. shows alarm is off. 
Use the coded transmitter and receiver with our Micro-Pressure or Volt Drop 
alarm to form a coded remote controlled system. 
CODE TRANSMITTER Parts КИ £13.95 Assembled £17.95 
CODE RECEIVER Parts kit £21.35 Assembled £26.55 
Also available :- 
VOLT DROP CAR ALARM Parts kit £14.90 Assembled £20.95 
120dB PIEZO SIREN Assembled £11.95 
MICRO-PRESSURE TRIGGER Parts kit £10.95 Assembled £14.95 
EXTENDED CDI IGNITION Parts kit £22.75 Assembled £28.45 
All the above Include cable, connectors and clear easy to follow instructions 
All kits Include case, PCB, everything down to the last washer, even solder. 
All prices now include post, packing and VAT on U.K. orders. Same prices 
apply to all European countries. For delivery outside Europe please add £3. 
Telephone orders accepted with VISA or ACCESS payment. 
Order direct (please quote ref. ET1) or send for more details from :- 


ELECTROMIZE DESIGN Tel. 021 308 5877 


2 Hillside Road, Four Oaks, Sutton Coldfield, B74 400 
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55 Surplu: alway . 7 
wanted for cash! 


£100 CASH FOR THE A replacement or backup keyboard, switchable for IBM PC, 


ORIGINAL SURPLUS WONDERLAND! 


IBM KEYBOARD DEALS 


8 Surplus always 
wanted for cash! J: 


Superb Quality 6 foot 40u 
' Rack Cabinets 


PC-XT or PC-AT.LED's for Caps,Scroll & Num Locks. Standard 


0 MOST NOVEL Fe trie . Made by NCR for the English & US markets. i 
WIN Бү DEMONSTRATABLE Absolutely peine, Brand new & ле th manuel and hay Massive Reductions 
APPLICATION! template for user slogans on the function keys. Attractive Virtually New, Ultra Smart! 


BBC Model B type computer on a board. A major purchase 
allows us to offer you the PROFESSIONAL verslon of the BBC 
computer at a parts only price. Used as a front end graphics 
system on large networked systems the architecture of the BBC Brand new and boxed 84 key PC/XT type keyboards In standard 
board has so many similarities to the regular BBC model B that IBM grey with very attractive mottled finish and "clicky" solld feel 
we are sure that with a bit of experimentation and Ingenulty many keys. 10 function keys on side. Englishlayout and £ sign. Green 
useful applications will be found for this boardil It is supplled LEDs for Caps, Scroll & Num locks. 
complete with a connector panel which brings all the VO to 'D' 
and BNC type connectors - all you have to do 15 provide +5 and 
x 12v DC. The APM consists of a single PCB with most major FLOPPY DISK DRIVES ton strip make these racks some of the most versatile we have 
Ic’s socketed. The Ic's are too numerous to list but Include a 
6502, RAM and an $АА5050 telelext chip. Three 27128 
EPROMS contain the custom operating system on which we 
have no dala, On application of DC power the system boots and 
provides diagnostic Information on the video output. On board present prime product at industry beating low prices! All units Rack2 Less side panels .. 
DIP switches and jumpers select the ECONET address and (unless stated) are removed from often brand new equipment 


enable the four extra EPROM sockets for user software. Appx. and are fully tested,allgned and s to you with a 90 day POWER SUPPLIES 
dims: main board 127 x 10". VO board 14" x 3". Supplied tested guarantee and opere from 45 & + , are of standard size Power One SPL200-5200P 200 watt (250 w peak).Semi open 
with circuit diagram, data and competition entry form. and the rd 34 way connector. frame giving 45v 35a, -5v 1.5a, +12v 4a (Ba peak), -12v 1.5a, 


TAN ТМ100-2А IBM compatible DS £39.95(C) 
Only 29.9502: 53 æ  SANONTEC ete DS nal ih Stalo т 29000) 


MONITORS 


MONOCHROME MONITORS 
THIS MONTH'S SPECIALI 
There has never been a deal like this оле! 
Brand spanking now & boxed monitors 
from NEC, normally selling at about £1401 
These are over-engineered for ultra CHOOSE YOUR 8 ІНСНІ Conver AC130. 130 watt hi-grade VDE spec.Switch made.+5v 
reliability. 9" green screen composite Input 
4 with etched non-glare screen plus switch- 
able high/low impedance Input and output 
tor daisy-chalning. 3 front controis and 6 at rear. Standard BNC 
sockets. Beautiful high contrast screen and attractive case with SPECIAL OFFERSI! 


carrying ledge. Perfect as a maln or backup monitor and for with builtin power supplyl 


polge re and cream finish, with the usual retractable legs 
undemeath. A generous length of curly cord, terminating in the 
standard 5 pin DIN plug. ful clean plece of manufac- 
turers surplus. What a deal (B) 572175 (0) 


Less Than Half Price! 


Top quallty 19" rack cabinets made In UK 
by Optima Enclosures Lid. Units feature 
designer, smoked acrylic lockable front 
door, full helghttackable half louvered back 
door and removable side panels. Fully ad- 
£29.95 (B) 5135 (D) Justable internal fixing struts, ready 

punched for any configuration of equipment mounting plus ready 
CALL FOR DISC ES! mountedintegral 12 way 13 amp socket switched pa ts distribu- 


! ever sold. Racks may be stacked side by side and therefore 

BARGAINS GALORE ! require only two side panels or stand singly. Overall dimensions 
NEW 514 Inch from £29.95! are 77-1/2"H x 32-1/2"D x 227W. Order as: 
Massive purchases of standard 514" drives enables us to Rack 1 Complete with removable side panels.......£275.00 (С) 
z £145.00 (G 


+24v 4a (ба peak). All outputs fully regulated with over voltage 
protection on the 45v output. AC Input selectable for 110/240 
vac. Dims13" x 5" x 2.5". Fully guaranteed RFE. £85.00 (B) 


| Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 
$ Speciale! ЕУ (2A). 5v @20А.4 12v @ 1 SA. Switch mode. New. 610.050) 


TEAC FD-55 half helght seres In your cholce of 40 track | Astec AC-8151 40 watts. Switch mode. «5v © 2.5а. 419v @ 
double sided 360k or 80 track double sided 720k. Ex-equip- | 2a. -12v (9 0.1a. 6-1/4" x 4" x 1-3/4". New £19.95(B) 


ment fully tested In excellent condition with 90 day warranty. | Greendale 19ABOE 60 watis switch mode.+5v @ 6a,t12v @ 
rder TE-36 for 360k £29.85(C) or TE-72 for 720k 39.95(СУ 1a;+15v @ 1а. НЕЕ and fully tested. 11 x 20 x5.5ems. £24.95(C) 


Shugart 800/801 SS refurbished & tested £15000(E) € 15a,-5v @ 1а,+12у @ 62.27 x 12.5 x 6.5cms.New. 


Shugart 851 double sided refurbished & tested £49.95(C) 
Mitsubishi M2894-63 double sided switchable Boshert 13090.Switch mode.Ideal fordrives & system. +5v@ ба, 
hard or soft sectors- BRAND NEW £250.00(E) 412v @ 2.5a, -12v @ 0.5a, -5v @ 0.5a. £29.95(B) 


Ғатей G6/40A. Switch mode. 5v @ 40a.Encased Ғ95.00(С) 
COOLING FANS 


Dusi 8" drives with 2 megabyte capacity housedin a smart case 


quantyusers! £39.95 each (p or 5 for £185(a) Ideal as exterior drives! Only £499.00 (F) Please specify 110 or 240 volts for AC fans. 
CALL FOR DISCOUNTS ON HIGHER QUANTITIES! End of line purchase scoop! Brand new МЕС 02246 8" 85 3 inch АС. 112" thick Е 8.50(B 
COLOUR MONITORS megabyte of hard disk storage! Full CPU control and industry 310 inch АС ETRI slimline.Only 1" thick. £ 9.95; 
Decca 16" 80 budget range colour monitor. Features a PIL tube, standard SMD Interface. Ultra hi speed transfer and accesstime 31/2inch AC 230 v8 watts. Only 3/4" thick £12.95(A 
beaullful teak style case and guaranteed 80 column resolution, leaves the good old ST506 Interface standing. In mint condition 4 inch AC 110/240v 112" thick. £10.95(B 


features usually seen only on colour monitors costing 3 times and comes complete with manual. Only. £399(E) 10Inch АС round. 312 thick. Rotron 110v £10.95(B 


our pricel Heady to connecito most computers or video outputs. 
75&1 composite input with Integral audio amp & speaker. Fully 
tested surplus, sold In litte or hardly used conditlon with 90 day 


AFFORDABLE 10 Mb WINCHESTERS ИОНИ 


А fantastic deal - 10mb (formatted) Winchester for £39.95; 90 mm — DC 5 v. Papst 8105G 4w. 38mm. AFE.  £19.95(A 


full НТВ guarantee. Ideal for use with video recorder or cur Tandon ТМ502 full height 57506 Interface. Use It as a second 92 mm ОС 12v. 18 mm thick. 


Telebox ST, and other audlo visual uses. 


Brand new 12" mutllinput high definition 
colour monitors by Microvitek. Níce tight 
0.31" dot pitch for superb clarity and 
modem metal black box styling. Operates 
from any 15.625 khz sync RGB video 
source, with either Individual H & V syncs 
such as CGA IBM PC's or RGB analog 
with composite sync such as Atari, Com- 


оу £145 © 


bandwidth. A super monitor in 
90 day guarantee. Onlv 


NEC CGA IBM-PC compatible. High quality ex-equipment fully 
tested with a 90 day guarantee. In an attractive two tone ribbed 
grey plastic case measuring 15"L x 13"W x 12"H. A terrific 
purchase enables us to pass these оп at опу... £79 (6) 


V22 1200 BAUD MODEMS 


Master Systems 2/12 пеон gg 5 p Sec 
approved unit, provides 


1200 baud modem. Fully B 
V22 high speed data comm, which at 120 
phone bill and connect time by a staggeri 
mm high. Full featured with LED status | 


LARGE QUANTITIES 


-ELECTRONICS - 


£99(E) 3/£275(G) 
20", 22" and 26" AV SPECIALS 

Superbly made UK manufacture. PIL all solid state colour used condition, guaranteed for 90 days. 

monitors, complete with composite video & sound inputs. Attrac- Hard disk driver card, complete with сам 

tive teak style case. Perfect for Schools, Shops, Disco, Clubs. 

In EXCELLENT little used condition with full 90 day guarantee. 


20"...£135 22"...£155 26"....£185 (P 


CALL FOR PRICING ON NTSC VERSIONSI from Densel. Model MUK 0565-AUAF is 0.5 kva and MUD 
HI-DEFINITION COLOUR MONITORS 


Brand new Centronic 14" monitor for IBM PC and compatibles 
at a lower than ever price! Completely CGA 
Mitsubushi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz 

ractive style moulded case.Full 


equivalent. Hi-res 


calors and remote 
error diagnostics. Sync or Async use; speech or data switching; 
bulit in 240v mains su and 2 wire connection to BT. Units 
are in used but good condition. Fully tested prior despatch, with 
data and a full 90 day guarantee. What more can you ask for - 


and at this pricell ONLY £69 (D) 


4 inch DC 12v. 12w 11⁄2" thick 
4inch DC 24v Bw. 17 thick. 


hard drive on your present driver card or as a starter Into 
Winchester land - see the driver card listed below. In excellent 


TV SOUND 
& VIDEO 


! 

1085-AHBH Is 1 kva. Both have sealed lead acid batteries. МОК — TUNE R! 
are Internal, MUD has them In a matching case. Times from Brand new high quality, fully cased, 7 channel UHF PAL TV tuner 
interrupt are 5 and 15 minutes respectively. Complete with full System. Unit simply connects to your TV aerial socket and colour 
operation manuals............MUK......£249 MUD......£525 (G) Video monitortuming same Into a fabulous colour TV. Dont worry 
\ your monitor does'nt have sound, the TELEBOX even has an 

RECHARGEABLE BATTERIES integral audio amp for driving a speaker plus an auxillary output 

2 LEAD ACID for Headphones or Hi Fi system etc. Many other features: LED 

Status Indicator, Smart moulded case, Mains powered, Built to 


BS safety . Many other uses for TV sound or video etc. 
А) Supplied BRAND NEW with full 1 year guarantee. 


QUALITY COLOUR ТУП 


Brand new and boxed 230 volts unirterruptable power supplies 


modore Amiga, Асот Archimedes & BBC. Measures only 14" x 6 Volts 6 volts3 am rs © 9.95(А) т, x ST tor composite video input monitors. 
12" square. Free data sheet Including connection Information. 
Will also function as quality TV with our RGB Telebox. 


12volts Centre tapped 1.8 amp hours. RFE. £ 595(A 

12volts 12 gits 48 amp hours 7-/2'L x6"S.AFE £35.008) ТОБОК RB lor analogue ROB mentor. 008 96) 
EXTRA BI-CAPACITY NICKEL-CADMIUM RGB Telebox also suitable for ІВМ multisyine monitors with RGB 

Super high capacity Chloride Alcad 12 analog and composite sync. Overseas versions VHF & UHF call. 

volts refillable type XL1.5. Electrolyte Is SECAM / NTSC not available. 


^". readily avallable Potassium Hydroxide. In 
banks of 10 cells per 8"H x 24"L x 5.5"D wooden casa. Each cell TEC BRAN DAEN АЫ 
measures 8"H х 1.7571. x 4"D. Can be easily separated. Ideal Starwri re 500-25 daisywheei printer renowned 


for its reliability. Diablo tint mechanism gives superb 
: power applications. Ех MoD), like new. £49.95 registration and quality. board талат a gives ЭЙ 
SPECIAL INTEREST Diablo/Qume sean агыр m Paro п = 
h handshake. Bidi loni cps, switc! le or 12 pitch, 
3 phase 40h. eh ои герме ee cpl In Plea, 163 In Elite. Frictlon or tractor feed. Full ASCII 
Trio 0-18 vdc bench PSU. 30 amps. New с 479 Including £ sign. Font and ribbon Diablo compatible........£199(E) 
M3041 600 LPM band printer £2950 DED DPG21 miniature ball point pen printer plotter mechanism 
DEC LS/02 CPU board £ 150 With full 40 characters per line. Complete with data sheet which 
Rhode & Schwarz SBUF TV test transmitter Includes circuit diagrams for simple driver elecironics......£49(B) 
25-1000mhz. Complete with SBTF2 Modulator £6500 Centronics 150 series. Always known for their reliablity іп 
Calcomp 1036 | drum 3 pen plotter continuous use - real workhorses In any environment. Fast 150 
Thuriby LA 1608 logic analyser cps with 4 fonts and choice of interfaces at a fantastic price! 
1.5kw 115v 60hz ILU source 1554 Sota up to 25 paper, fan fold dins E amt 
ektroi tandard upto 9. r, tractor, гой or й X 
H obe NIOO TV аши 152-2 parallel up to 1 paper, tractor ог s/sheet.....£149.00(E) 


САЦ. FOR THE MANY OTHERS IN STOCK. 
Trend 1-8-1 Data transmission test set £ 


VISIT OUR SHOP FOR BARGAINS 
Kenwood DA-3501 CD tester, laser pickup simulator 


OF OSCILLOSCOPES AND TEST GEAR ALWAYS. AVAILABLE - CALL NOWI 


MAIL ORDER & OFFICES LONDON ЭЧӘР, DISTEL © The Original ALL ENQUIRIES 

Open Mon-Fri 9.00-5.30 100's of bargains! Free dlal-up database! Д 2 

Dept ЕТ, 22 Biggin Way, Open Mon-Sat 9-5.30 10005 of items+info On Line 081 679-4414 
Upper Norwood, 215 Whitehorse Lane, V21, V22 & V22 bis Fax- 081-679-1927 


South Norwood, 
toa Mt use London, SE25 081-679-1888 Telex- 894502 
Ай prices for UK Mainland, UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10, PO orders from Government, Universitios Schools 8 Local Authoritios 


weicome-minimum account order £25. Carriage charges (А)-22.00. (Bje£5.50. (С)-б8.50. (0)-411.50. (Ej-£14 00 (Е)=Ё18.00 (G)-Call . All goods supplied subject to our 
standard Conditions of Sale ard unless olherwies stated guaranteed for 00 days. All guarantees on a retum to baee basis. We reserve the right to change prices & specifications 


without prior notice. Orders accepted subject to stock. Quotations willingly given for higher quantities than those stated. Bulk eurplus always required for cash. 


(Е) 


‚ сап save your 
5% Ultra slim 45 


КТХ 1000 Videotex sysiem - brand new 
ADDS VDU terminals - brand new 
Зекопіс SD 150H 18 channel Hybrid recorder 


82238 
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) 
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HART AUDIO KITS give you the opportunity to build the 
very best engineered hifi equipment there is, designed by 
the leaders in their field, using the best components that 
are available. 

Every HART KIT is not just a new equipment acquisition 
but a valuable investment in knowledge, giving you guided 
hands-on experience of modern electronic techniques. 

In short HART is your ‘friend in the trade’ giving you, as a 
knowledgeabie constructor, access to berter equipment at 
lower prices than the man in the street 

You can buy the reprints and construction manual for any 
kit to see how easy it is to build your own equipment the 
HART way. The FULL cost can be credited against your 
subsequent kit purchase. 

Our list will give you fuller details of all our Audio Kits, 
companents and special offers. 

AUDIO DESIGN 60 WATT POWER AMPLIFIER. 


This fantastic John Linsley Hood designed amplifier is the 
flagship of our range, and the ideal powerhouse for your 
ultimate hifi system. This kit is your way te get EK pertor- 
mance for a few tenths of the cost! Featured on the front 
cover of ‘Electronics Today International this complete 
stereo power amplifier offers World Class performance 
allied to the famous HART quality and ease of construc- 
tion. John Linsley Hood s comments on seeing a complete 
unit were enthusiastic- The external view is that of a 
thoroughly professional piece of audio gear. neat elegant 
and functional This impression is greatly reinforced by 
the internal appearance, which 15 redolent of quality, both 
in components and in layout. Options include a stereo 
LED power meter and a versalile passive front end giving 
switched inputs using ALPS precision, low-noise volume 
and balance controls. A new relay switched Iront end op- 
tion also gives a tape input and output facility so that for use 
with tuners, tape and CD players, or indeed any other ‘flat’ 
inputs the power amplifier may be used on its own, without 
the need for any external signal handling stages. 'Slave' 
and ‘monobloc’ versions without the passive input stage 
and power meter are also available, All versions fit within 
our standard 420 x 260 x 75mm case to match our 400 
Series Tuner range. ALL six power supply rails are fully 
slabilised, and the complete power supply, using a toroidal 
transformer, is contained within a heavy gauge aluminium 
chassis/heatsink fitted with IEC mains input and output 
sockets. All the circuitry is on professional grade printed 
circuit boards with roller tinned finish and green solder 
resist on the component ident side, the power amplifiers 
feature an advanced double sided layout for maximum 
performance. All wiring in this kit is pre- terminated, ready 
for instant use! 

RLH1f Reprints of latest articles... s 2... £180 
K1100CM HART Construction Мапиа!..........................Ё450 


COMPUTER CORNER 


Thie month we are pleased to Introduce a new range of 
VERY competitively priced, High Quality, computer sys- 
tems. Due to our long experience of importing we have 
necessary contacts іп the Far East to buy at very advan- 
tageous prices and can раве the savings оп to you. 
HART MODEL AT-286/16WP 

WORDPROCESSOR/COMPUTER SPECIAL 
The Fastest wordproces- 
Sor in the west! Only a 
few years ago the AT-286 
machine was the fastest 
Standard office computer 
known. Now we can offer 
the superfast 16MHz ver- 
sion (earlier ones were 
only 10 ог 12МН2) at such 
an incredibly low price that 
it can be used іп any 
Office or home Not only 
that but ours comes with 
ultrafast memory so that 
the machine can run in 
"zero wait state’ 
Advanced features аге:— 
Full 1МВ of memory (Ex- 
pandable to 4MB), 102 key UK keyboard, compact desktop 
case, 1.44MB 3.5" Disk Drive and interface card for extra 
drive, Graphics/Printer Card, built in Hard Disk Interface. 
HART AT-286/16WP.......... -ONLY 6277.25 (Ех Vat) 
14" FST (Flatter Squarer Tube) Hercules monitor, 
Amber... eco EBS 
14" Paper White Hercules. Monitor. (Both have TS. 
Base)... £86 
40MB AT-286/16UG Hard Disk Computer, £523.50. (Ex Vat) 
Specification as above but with SIMM memory, 45MB 25ms 
hard disk, VGA Colour Graphics Card with 512K RAM, 
upgradeable to TMB, parallel printer port, 2 serial ports, 1 
game port. 14" 
VGA Mono Monitor, Amber £86.70 Paper White £89 


Send or 'phone for your copy of our List (50p) of these and many other Kits & Components. Enqui 
customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 tor Airmail. 


LINSLEY HOOD ‘SHUNT FEEDBACK' R.I.A.A. 
MOVING COIL & MOVING MAGNET PICKUP 
PREAMPLIFIER 


Modern, ultimate sound systems are evolving towards a 
built-in RIAA preamplilier within the turntable unit, keep- 
ing noise pickup to a minimum. This new circuit by John 
Linsley Hood uses latest generation integrated circuits in 
the sonically preferred shunt feedback configuration to give 
an accurate and musica! sound, with the ability to use both 
moving magnet and moving coil cartridges. Power comes 
from two 9v PP3 size batteries or a mains power supply 
This HART kit is exceptionally easy to build with detailed 
instructions and all the specially selected components fit- 
ting directly on to the roller tinned fibregiass printed circuit 
board. Even the gold plated phono sockets mount directly 
onthe board 

This Kit now comes with latest generation low-noise front 
end IC and onboard power &tabilisers for any DC input volt- 
age between Әу and 30v 

К1500 Special Discount Price for complete Kit. £67.99 


ALPS PRECISION LOW-NOISE STEREO POTS. 


To fulfil the need for higher quality controls we are now 
importing an exciting new range of precision audio pots in 
values to cover most quality amplifier applications. Ali 
in 2-gang stereo format, with 20mm long 6mm dia. stee! 
shafts. Now you can throw out those noisy ili-matched 
carbon pots and replace with the real hi-fi components 
only used selectively in the very top flight of World class 
amplifiers. The improvement in track accuracy and match- 
ing really is incredible giving better tonal balance between 
channels and rock solid image stability. Motorised versions 
have 5v DC Drive motor. 


2-Gang 100K Lin... 188.86 
2-Gang 10K, 50K & 100K Log. - T és 

£9,60 2-Gang 10K Special Balance. £10.71 
2-Gang 20K Log MOTORISED......... £19.20 


2-Gang 10K Special Balance, MOTORISED, : zero 
crosstalk and « 10% centre loss with near 
Log/Antilog Tracks). қ ee £19.98 


HART 40MB АТ-386/165Х EL 


Entry level 366 machine for demanding applications at 
moderate cost. Spec as above but 1MB Dram memory, Mini 
Tower case, 45MB 25ms hard disk drive, VGA Colour 
Graphics Car@with 256K RAM, 40MB AT-386/16SX EL is ONLY 
£634.30 (Ex Vat) з 

HART 52MB AT-386/20SX UG ` 


Luxury version of the above with higher processor speed and 
amazing 9 millisecond access time hard disk. 2MB SIMM 
RAM, Compact Tower Case, VGA 1024 x 768 card with 512K 
RAM, upgradeable to 1MB of Video memory. 40MB AT- 
386/205Х UG... „+. ONLY £853.10 (Ex Vat) 
OPTIONAL EXTRAS 
HART Computers сап be ‘custom made’ lo fit your personal 


з from Overseas 


Ordering їз easy. Just write, telephone or fax your requirements to sample the friendly and efficient HART 
service, Payment by cheque, cash or credit card. A telephoned or faxed order with your credit card number will 


get your order on its way to you THAT DAY. 


Please add part cost of carriage and insurance as follows:-INLAND Orders up to £20 - £1.50 
Orders over £20 - £3.50 Express Courier, next working day. £10 (For safety all computer parte 
are only sent by courier) OVERSEAS - Please вее the ordering Information with our lists. 


MANUFACTURERS OF QUALITY 
AUDIO KITS AND COMPUTERS 


24 hr. SALES LINE AUDIO 
(0691) 652894 


INCLUSIVE. COMPUTER 
Fax: (0691) 662864 | PRICES EXCLUDE VAT 


HART AUDIO KITS - YOUR VALUE FOR 
MONEY ROUTE TO ULTIMATE HI-FI 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 


Do you tapes lack treble? A worn head could be the 
problem. For top performance cassette recorder heads 
should be replaced every 1,500 hours. Fitting one of our 
high quality replacement heads could restore performance 


‘to better than new! Standard inductances and mountings 


make fitting easy on nearty all machines (Sony are special, 
see below) and our TC1 Test Cassette helps you set the 
azimuth spot on, As we are the actual importers you get 
prime parts at lower prices, compare our prices with other 
suppliers and see!. All our heads are suitable for use with 
any Dolby system and are normally available ex stock. We 
also stock a wide range of special heads lor home 
construction and industrial users. 


HM 120 Standard Mono R/P Head........... vn £3.51 
HC15 Standard Quality Stereo A/P Haad. е £2.49 
HC66 High Quality Stereo R/P Head. Permalloy...... £7.98 
Н816 Sendust Alloy Stereo Head.. a £16.85 


HC80 NEW RANGE High Beta Permalloy | Stereo head 
Modern space saver design for easy liting and lower 

cost. Suitable for chrome metal and ferric tapes, 

truly a universal replacement head for everything 

from hi-fi decks to car players and at an incredible 

price tool......... £8.30 
HQ551 4-Track RECORD. & Play Permalloy Head for 
auto-reverse car players or quadraphonic recording £14.90 


H524 Standard Erase Head. T £190 
H561 Hi Field Erase Head for METAL. Tapes... £3.49 
HRP373 Downstream Monitor Stereo 

Combination Head. ; ETT. £47.90 


Many other SPECIAL cassette Heads in 


Stock, see our LIST. 


REEL TO REEL HEADS 
999R 2/4 Record/Play 110mH. Suits Stuart таре 
Circuits.. Е £13.64 
998E 2/4 Erase Head 1mH Universal Mount 
Suits Stuart... : s E1198 


TAPE RECORDER CARE PRODUCTS 
HART TC1 TEST CASSETTE Our famous triple 
purpose test cassette. Sets tape azimuth, VU 
level and tape speed ..£536 
DEM!1 Mains Powered Tape Head Demagnetizer, 
prevents noise on playback due to residual 
head magnetisation......... УД; £4.48 
DEM115 Electronic, Cassette Type, demagnetizer £8.94 


requirements, at NO extra cost!. Simply select the options you 
require. If replacing any item in the standard specilication tor 
that model then deduct the cost of the part not needed. 


SOFTWARE 
MS-DOS 5 Latest Release. Completa w with Manual. 3.5" 
Disks. осо £59 
Microsoft Windows 3. 3.5" Disks.. " m Ebo 
MONITORS 


SM1421 AM TU Hercules Mono with FST Tube and Stand, 
Amber... E 
SM1421 PW TU As Above. but Paper White Screen... „EBG 
5М1416 A VGA Mono Monitor c/w tilt and swivel stand 
Атбег......... а E 
SM1416W Аз Above, Paper white.......... reo 
5М1485-00 Super VGA Multisyne Colour. Monitor, 28" dot 
pitch, SOMHz Bandwidth, up to 1024 x 768, c/w stand........£235 
KEYBOARDS 
K261 102 Key Enhanced UK Layout, Tactile Click, AT/XT 
Switchable with dual slope leet (Standard Keyboard Supplied 
with systems)... £31 
K108 Similar to above, single ‘slope feet, Alps switches.. £36 


KB6153A As above but with heavy metal base... mn 
VO and GRAPHIC CARDS 

AT /О Card 2 Serial, 1 Parallel, 1 Game Ports........ £9.90 

Hercules Mono Graphic & Printer card. 61.70 16-Bit VGA Card, 

256К........- n Е46.50 

Trident 8900 VGA Card, fitted 512K, upgradeable to 

1MB... £67.30 


Extra 512K RAM for Graphics Card to bring itto 1MBAdd £9.60 
Trident 8900 VGA Card with 1Mb fitted.. £86.90 
DISK DRIVES 
5.25” 1.2Mb Floppy Disk Drive, „£49 
3,” 1.44Mb Floppy Disk Drive. 
Adapter to fit 3.5" drive in 5.25" slot, c/w power adapter 
45MB 25ms Hard Disk Drive........... 
52MB Quantum Hard Disk. Hghmningrs Fast Sms Access 
time... 


CASES ' 
WE 611P Desktop Case, Flip Top, 200W PSU. 
WE727P Mini Tower Case, 200W PSU...... 
108MP Mini Tower Case, Compact Style. 
CT107 Midi Tower Case... 
MOTHERBOARDS 
AT-286/16 OK.RAM.... 


AT-386-16SX OK. RAM. 
AT-386-208X OK. RAM... 


PLEASE NOTE THAT ALL ITEMS IN THIS 
SECTION ARE PRICED EX V. 
РА аге МА 


Foils 


Enlarger Timer Selector Foil solder side 


Enlarger Timer Selector Foil top side 


@ 


ГА = 


The Nightfighter December 91 

We forgot to mention that programmed 
EPROMs for the Nightfighter are available from 
the author. Please send either a blank EPROM 
and £6 or £12 for the combined programming 
and chip to us here at ETI (address on page 66). 
We will pass it on to the author (any cheques 
made payable to M. Meechan). Enlarger Timer Switch Foil 


ETIJANUARY 1992 


LED Star 
solder side 
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FREE ISSUES 


A subscription to your favourite magazine is the best way of making sure you never miss an issue. 

And from now until 28th February 1992 you can get extra copies ABSOLUTELY FREE, by taking 
advantage of our special subscription offer. With a monthly title for example, this means you get 14 
issues for the usual price of 12. 

Order your subscription today using the coupon below and you will receive the best in reading 
entertainment right into the 1990's. This offer is also open to subscribers wishing to extend/renew their 
current subscriptions. 


Standard subscription rates > > P 


Monthly titles (14 for the price of 12) UK Europe mene s post. 


Archimedes World £35.40 “sr £45.70 £46.30 £49.30 £51.30 
Aeromodeller £23.40 £28.20 £28.40 £30.20 £28.70 
Citizens' Band £19.20 £23.40 £23.70 £25.10 £24,90 
Clocks £28.80 £35.60 £38.65 £37.40 £37,40 
ЕТ! £19.20 £24.10 £24.40 £26.80 £25.85 
Film Monthly £18.80 £22.60 £22.90 £25.10 £24.25 
Ham Radio Today £19.20 £24.00 £24.35 £26,70 £25.15 
Military Modelling £21.00 £28.30 £28.80 £32.30 £30.90 
Model Boats £19.80 £26.20 £26.60 £29.65 £28.40 
Model Railways £19.80 £24.65 £25.00 £21.60 £26.60 
Photography £23.40 £30.50 £30.75 £33.45 £31.25 
Popular Crafts £19.20 £24.80 £25.80 £21.90 £26.80 
Radio Control Model Cars £19.20 £24.45 £24.30 £21.30 £26.30 
RCM&E £19.20 £29.40 £30.10 £35.00 £33.10 
Radio Modeller £19.20 £25.30 £25.70 £28.65 £21.50 
Scale Models International £18.00 £22.60 £22.80 £24.55 £23.10 
Steam Classic £19.80 £26.40 £26.80 £30.00 228.70 
Video Today £19.20 £24.15 £25.10 £21.80 £26.70 
Woodworker н 521.00 529.50 530.00 £34.00 £32.50 

Alternate monthly titles (8 for the price of 6) 
Radio Control Boat Modeller £9.60 £12.35 £12.50 £13.90 £13.30 
Radio Scale Aircraft £13.50 £16.65 £16.80 £17.95 £17.00 
Practical Wargamer £11.70 £14.80 £14.90 £16.10 £15.10 
Model Engineers' Workshop £15.00 £18.90 £19.20 £21.10 £20.30 

ae 

Fortnightly title (26 for the price of 24) " 

Model Engineer £33.60 £44.80 £45.55 £21.10 £48.80 
6 w, 

Quarterley Title (6 for the price of 4) — negative 
Silent Flight £10.00 £12.05 £12.20 £13.20 £12.80 
r [ 3 NH NE M å å NM сене ШШШ ШШШ шына Бына шина шыны ШЕЕ ыны M на на ОШ ПЫШ шина ПШ ПЫШ ПЫШ ПШ ШШ ЫШ m | 
| Please commence my subscription to ................................................ withithes cei. a issue | 
| І enclose my cheque/money order for Ё.............................. made payable to ARGUS SPECIALIST PUBLICATIONS | 
| or debit my access/Barclaycard number | П] Card expiry date .............................. 
І Signature УК А a, TU OMe a рр: Пат у уура Мате лл бест MU І 
(аа тты таса c o M И o а ан l 
| 22-222 e р а Postcode ......... ососбабоабадоданрвввов Сим M s | 
| UK subscribers may pay for their subscription using Direct Debit — for futher information telephone: 0442 876661 during office hours. | 


| Please return this coupon with your remittance to: 
pee Subscriptions Ltd. (ETI/15) 5 River prk Estate, Billet Lane, BERKHAMSTED, Herts. HP4 1HL, UNITED KINGDOM 
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ARTRIDG 
LECTRONICS 


ELECTRONICS 


TODAY INTERNATIONAL 


REPORTER 
Model T26 


Ф Two Mic. Inputs + Line Input € 
+ Auto — Manual Control € 
+ D.T.MF or L.D. /Dialing Ф 


OUTSIDE BROADCAST UNIT 


EASY TO CARRY 
FLIGHT CASE UNTD 


318 HIGH ROAD 


BROADCAST OVER BENFLEET 


ESSEX 557 5HB 


STANDARD PHONE NETWORK TELEPHONE: 0268 793381 


WANTED 


Turn your surplus 
transistors, ICs etc, into 
cash. Immediate settlement. 
We also welcome the 
opportunity to quote for 
complete factory clearance. 
Contact: 

COLES HARDING & CO. 


103 South Brink 
Wisbech, Cambs. 


NOW ESTABLISHED OVER 15 YEARS 


Tel: 0945 584188 
Fax Number: 0945 588844 


ELECTRONIC COMPONENTS 


RF & General Purpose 
electronic components for 
constructors projects. 


Our mail order catalogue shows 
it. Send 75p for your copy now. 


£3.00 of discount vouchers 
supplied. 


Or call us today for the parts you 
need, or ask about kits for your 
magazine project. 

J.A.B Electronic Components 
Rear of Queslett Motors ® 
1180 Aldridge Road A 
Great Barr, Birmingham 2? 


B44 8PE E 
=A] 


Tel: 021-366 6928 
PLANS 


ELECTRONIC PLANS, laser 
designs, solar and wind generators, 
high voltage teslas, surveillance 
devices, pyrotechnics and com- 
puter graphics tablet. 150 projects. 
For catalogue. SAE to Plancentre 
Publications, Unit 7, Old Wharf 
Industrial Estate, Dymock Road, 
Ledbury, Herefordshire, HR8 2HS. 


SERVICE MANUALS 


SERVICE MANUALS 


Available for most equipment 
TV's, Video's, Test, Audio etc 


Write or phone for quote 
MAURITRON (HRT), 
8 CHERRY TREE ROAD, 
CHINNOR, OXON OX9 4QY 
TEL (0844) 51694 FAX (0844) 52554 


JNSORT SPEAKER KIT as 
July 91 ЕЛ. £188 inclusive. All 
parts available separately. 
Memex Electronics, Ltd. 1 
Icknield Close,  Ickleford, 
Hitchen, Herts SG5 ШЕ 


NEW VHF MICROTRANSMITTER 
KIT tuneable 80-135MHz, 500 
metre range, sensitive electret 
microphone, high quality PCB, 
SPECIAL OFFER complete kit 
ONLY £595, assembled and ready 
to use £995 post free. Access/Visa 
order telephone 021-411 1821. 
Cheques/POs to: Quantek Elec- 
tronics Ltd, Kits Dept (ЕТІ), АБА 
Station Road, Northfield, Birming- 
ham B31 3TE. S.A.E. for details of 
this and other kits. 


KITS. VHF/FM Microtransmitter, 
15x25mm, £5.95, built £9.95. 
"Stinger" Shocker, uses РРЗ!, 
£12.99, built £19.99. Loads of 
plans, kits, units, surveillance, 
protection. Sae list. Cheque/PO: 
Ace(ti), 53 Woodland Way, 
Burntwood, Staffs WS7 8UP. Tel: 
0543 676477 (24 hrs). 


FAX YOUR ADVERT 
ON 0442 66998 


О 


CLASSIFIED 


Rebecca Daborn 
0442 66551 Ext 313 


Send your requirements to: 
ETI Classified Department, ASP, Argus House, 
Boundary Way, Hemel Hempstead, HP2 7ST. 
| Lineage: 60р per word (+VAT) (minimum 15 words) 
Semi display: (minimum 2.5cms) 
£15.00 per single column centimetre (+VAT) per Ў 
Electromart £24.00 per Insertion (+VAT) insertion 
Ring for information on series bookings/discounts, 
All advertisements in this section must be prepaid. 7 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request). 


SOLAR PANELS 100mm x 
60mm 2.5V 0.2Wp £1.40. 6 for 
£8. 12" x 6" 12V or 6V 1.4Wp 
£8.50. 12"x 12" 12V 3Wp £15.00. 
36" x 12" 12V 5-6Wp £23.50. 
Prices include U.K. P&P. Larger / 
mounted panels available. 
Orders to Bob Keyes GW4 IED. 
4 Glanmor Crescent, Newport, 
Gwent. NP9 8AX. 

ETI BACK ISSUES. 1973-87, 
many bound, complete years. 
168 issues. Face value £100+, 
accept £50. Pete 071- 737-2260. 
OSCILLOSCOPE. Gould OS300, 
£200; Hitachi 672 Plotter, £200; 
JT Fax card, £100. Tel: 0634 
660157. 

STEREO FM TRANSMITTER. 
Stereo modulator, FM mdulator 
and transmitter included in one 
chip, 88-108MHz. Full kit (inc 
PCB and 38kHz crystal) £15.95. 
Built add £8. Gentech, 11 
"inue St, Kensington, London 
W8 7TQ. 


Fuselodge Ltd 


267 Acton Lane, Chiswick, 
London W4 SDD 
Telephone/Fax: 081-994 6275 
We stock a large range of Electronic compo- 
nents, semiconductors, switches, resistors, 
capacitors, transformers, fans, cables, leads, 
boxes, tools, еіс. Power supplies, test equip- 

ment. Custom made S.M. power supplies. 


Mail Order & Credit Cards accepted 


Technical Information Services 
76 CHURCH STREET, LARKHALL, ML9 ]HE 
Tel: (0698) 884585 Mon-Fri 8.30am - 5,00pm 
Tel: (0698) 883334 Outwith business hours 
Wrile now with an sae for your 
Fast, FREE QUOTE AND FREE CATALOGUE 
Remember, not only do we have EVERY service sheet 
ever produced, bul we also have 
THE WORLD'S LARGEST COLLECTION OF 


SERVICE MANUALS 


& WEARE SOLE SUPPLIES OF VARIOUS FAULT-FINDING 
GUIDES, REPAIR MANUALS & TECHNICAL MANUALS 
DATA REFERENCE MANUAL ". , . essential for the serious 
electrician". FREE updating and a 10% discount voucher only 
£5.95, Incorporates Unique Model Identification and Chassis Data 


Four channels (up to 1kw each) to 
drive Rope lights. Pin-spots etc. 
(Resistive/inductive loads) with 30 
differént eye-catching sequences, 
Variable speed and sequence] | 
change frequency AND built in audio 
input. Ideal for mobile or perman 
ent desplays. Complete KIT (less box) 


XK141 26.95 


Don't forget our other value for 

money DISCO KITS 

DL8000 8-channel 80 programme 
sequencer 46.95 

DL3000 3-channel sound to light 21.95 

XK124 High power strobe with audio 
input 

XK139 4-channel sequencer 


lights, TV, alarm controls. 
XK134 11,95 
Suitable transmitter complete with} 

box (9V PP3 battery required) 2 
ХК135 ; 
For more channels use our popular} | 


4-way keyboard 
МК10 16-way keyboard 
MK12 16 Channel Recelver 
MK18 IR Transmitter 


Бары ели 


SEND 50p and SAE for OBUG 


ep 
terrain. Powered by 9V PP3 (7m). | 
surveillance, baby alarms etc XK128 


al for 
7.25 


KITS 


VARIABLE VOLTAGE 
TRANSFORMERS 
INPUT 220/240V AC 50/60 
OUTPUT 0-260V 

Price P&P 
0.5КУА 2.5 amp max £29.00 £ £3.75 
(638.48 inc VAT) 

1KVA 5 amp max £37.40 - 
(48.94 inc VAT) 
2KVA 10 атр max — £54.00 £5.48 
(£69.89 inc VAT) 
ЗКУА 15 amp max £71.50 £6.24 
(£91.34 inc VAT) 
5KVA 25 amp max £126.50 
(Carriage on request) 

Buy diac! irom the Importers. Kaenesl prices in the ceuniry 


*BOFFINS SPECIAL" — 
UNIQUE OFFER 


Surplus Precision Medical Unit, internally in excellant 
condition. Designed primarily to ejecl a precise 
controllable amount of fluid Irom a medical syringe (latter 
nol supplied). Contains the following removable 
components. Dual Micro Processor Boards and EPROMS 
Escap Precision 12V DC Motor wilh 300 1 Gear Box and 
optical encoder coupled lo a precision threaded drive 
mechanism. Mains supply with 12 x 15V Ni-Cad АА cells 
back-up LCD. Digital read-out 17mm high with legends 
Audible warning 

These are sold for the dismantling of the exceptional 
qualily components. Regret no Circuits available 
Ridiculously low price £16.00 + £4.00 p&p (£23.50 incl 
VAT) 


WIDE RANGE OF XENON FLASHTUBES 
Write/Phone your enquiries 
GIANT BLOWER EXTRACTOR UNIT 


COMPREHENSIVE RANGE OR 
TRANSFORMERS-LTASOLATION & AUTO 
(110-240V Ашо transler ether cased wil) amencan sockel and 
mains lead or open frame type Available lor immedale delivery. 
ULTRA VIOLET BLACK LIGHT 


Twin output centrifugal blower 1 НР, 240V AC motor. 
Output approx 3800 с.т Size. Lenth 100cm. Height 
27cm. Depth 26cm. Fixing plate 1106 x 33cm. Price £125 
* VAT. Ex-warehouse 


RING 


FLOURESCENT TUBES 
чап £10.44 ' only] (212.27 inc VAT) 


п 
2820 watt £7.44 5 28 (£10.21 inc УАТ) 
ant es. (7.70 inc VAT) 

19.52 inc VAT) 

(85.24 inc VAT) 
185.24 ine VAT) 


TORIN CENTRIFUGAL BLOWER 
230V AC 2800 RPM 0.9 amp. 130mm diameter. impellor 
outlet 63 x 37mm Overall size 195 x 160 x 150mm long. 
Price £17.50% £2.50 p&p (£23 50 inc УАТ) 


SOLID STATE ЕН? UNIT 

прш 230/240У AC Output approx 1EKV 
(жей) 10mm spark Built-in 10 sec timer Easily 
бойга lor 20 sec. 30 sec 10 corlinuous. Designed 
er ignition Dozens о! uses in Ihe lield of 
i alectronies. eg supplying neon or argon 
© Price less case £850 + £1.00 рар 

inc VAT; NMS 


0902 23215 


12in B watt £4.80 + 75р р&р 
Әл 6 шаі: £3.96 + 50р phi 
fan 4 watt £3.96 + 50р pip 
230V AC BALLAST KIT 
For either (in. tie дє 17 tubes Е6.80-55р сар 


FOR YOUR 
BROCHURE 
A NOW 


For 13in tubes £6.00 + 75p p&p 
(€7 83 ne УАТ) 


17-1 T ine VAT) ^ 
400 Ж, 
Only £34.00 + £2.50 рар (£42.89 inc МАТ) 
175 WATT SELF BALLASTED BLACK 
IGHT MERCURY BULBS: 


Available wilh BC or ES fitting Pree пс VAT 
0 27 


12 VOLT BILGE PUMPS С. 
; 


GEARED MOTORS 
71 RPM 20lb inch torque reversable 115V AC input 
including capacilor and Iranslormer for 240V АС 
operation. Price inc VAT & рёр £23.50. 


zn the impárters 
ad 


HEAVY DUTY MOTOR 

Crouzet 115/230V AC heavy duty 1RPM motor 
Anliclockwise type В2/0/6 Size 68mm. diameter x 55mm 
long Shaft 6mm diameter x 20mm long. Price inc VAT & 
p SUAM EDASURE WIT рап £16.86. 
t of p in B watt 2527 RHEOSTAT 

паса 50W 2 опт 5 amp ceramic power rheostat price inc VAT 
& p&p £10.61, 


PROBABLY THE MOST PRACTICAL RANGE 
OF DISCO LIGHTING CONTROLLERS TO BE 
MADE AVAILABLE TO THE KIT BUILDER 


MICROSWITCH 
Pye 15 amp changeover lever microswitch. Type S171 
Brand new price 5 lor £7.05 inc УАТ & p&p 


SUPER HY-LIGHT STROBE KIT 
Designed for Disco. Theatrical use, etc 
Approx 16 joules. Акар sgeod £43.00 + f; 
Casa and тїш £22.09 +£2.00 рар Су NASE NEW MANUF SURPLUS 
SAE for ите! deta ding Hy-Light- and dustrial Spobe = 
on е R&T = RECONDITIONED AND TESTED 


SERVICE TRADING CO (кт!) 


EN еза сш 


Showroom open 


Ample 
Monday - Friday Parking Space 


57 BRIDGEMAN ROAD, CHISWICK, LONDON W4 5BB 
081-995 1560 
ACCOUNT CUSTOMERS MIN. ORDER £10 


98 School Street Wolverhampton 


MENDASCOPE LTD 


REPAIR & RECALIBRATE 
OSCILLOSCOPES 


ALL MAKES AND MODELS, . 
NATIONWIDE COLLECTION 

& DELIVERY 
FREE ESTIMATES 


Llangollen, Clwyd, N. Wales LL20 7PB 
PHONE: O69 172 597 


Schematic 


Drawing Utility 
Draw your own professional circuit diagrams 
on the Amstrad CPC6128 or PCW 8256 


computer with our easy to use design 
utility. 


Offers high quality printout of drawings, up 
to 50 inches square on a standard dot 
matrix printer. Comprehensive symbol 
library containing many commonly used 
circuit symbols. Symbol library can be 
edited and added to. 


АП this and more for only £29.99 fully 


MANUFACTURERS ORIGINAL SPARES 


COMPONENTS for TV • Video * Audio • Computer 


WE CAN SUPPLY A VAST RANGE FOR MANY MAKES — WRITE (send SAE please) OR 
PHONE 0452 526883 FOR A 'PRICE & AVAILABILITY' ON YOUR REQUIREMENTS. 


AMSTRADISINCLAIR COMMODORE ce OTHER MAKES. isa 
„+2083 6528 СІ Senyo!Fisher V it : : 
CPC abi бө Маша £849 8520 Amiga £11.22 VI CGSOQ VBSa500 АД £249 inclusive. 
Эрес. 48K Membrane. ў $459 8701 СЖ, Gen. £690 Нисаһ УТ11/)4/23/М/63 
Л2ВК Membrane... 798 901225 Chav ROM sps В Jacement im 
QL Membrane £795 С64 User Manuat £425 Video Head 521 . 4 
ULABCOOTE #1677 АТАН! Toshiba St-U2/UAL Powar For further details, send SAE to: 
258302 (OL) £1075 Basic HOM (XEN) $449 Transformer ... 69% 
ZXBAO! . Я £7.94 EPSON TBAS30.. £1.14 AYGBBig 4574 
PHILIPS Cr8010BD031 CPU 63024 ТВАВТОР E140 UPCI378H £2.45 
CMga33 Serv Mansal £380  PC7!3V (STE-PSU) 6294 TDABI70 £353 LM 733CN. £227 


CADsoft Systems 
18 Ley Crescent 
Tyldesley 
Manchester M29 7BD 


This is jusl а small sample of our stock — We are also holding Tools, Connectors, Aerial & Telephone Accs and 
much more. For our catalogue please send 50р stamps/chq MAIL ORDER ONLY. Please add 95р (UK) P&P 
but not VAT. All items subject to availability. Price can change without notice 


MARAPET (TA), 1 HORNBEAM MEWS, GLOUCESTER GL2 QUE 


TO ADVERTISE CALL 
REBECCA DABORN ON 0442 66551 


COURSES MISCELLANEOUS SPECIAL OFFERS 


Start training now for the following 
courses. Send for our brochure — 
without obligation or Telephone us on 

0626 779398 


ЕТІ/10/91 


п Telecomms 
Tech C&G 271 
п Radio Amateur 
Licence C&G 
= o Micro- 
processor 
-0 Introduction to 
Television 


Radio & Telecommunications Correspondence School 
12 Moor View Drive, Teignmouth, Devon TQ14 SUN 


HEATHKIT UK educational 
products distributors — service 
centre. Cedar Electronics, Cedar 
House, 12 Isbourne Way, 
Broadway Road, Winchcombe, 
Cheltenham, Glos. Tel 0204 
602402. 


SPECIAL OFFER TO ETI READERS! 
only £17.99 (inc P&P) 


А must lor all students and hobbyists learning 
how common electric components work 


THE VIDEO 


ELECTRONICS FOR THE HOBBYIST 
(An excellent 90 minute video using computer- 
graphic simulations). 

Send chequss/PO payable to: 


ON-LINE VIDEO MARKETING (DEPT EV.3) 
The Cottage, Tredown Farm, Bradstone, 
Milton Abbot, Tavistock, Devon PL19 0QT. 


Other fioc avallable SAE lor list Allow 14 days lor dalivery 


CATALOGUE £1.00 + 25p P&P 
LEDs 3mm of 5mm ned or green. 50 each yellow 110 each. 
High поталу ted, geun ot үмісе Sem Эйр each 

ўе ties їр each £5.95 par 1009 $49 50 p 10.060 
Spore tater 4 phase 12v 7.5 step B0 тт 
SAAT0Z? stepping metor driver chp. 
FM Transmitter kt goad qualty sound 
Has сиу (кіз resist upper акыра Xy glass boards. 
singe өкі 


[ыу 
4x8 inchas 
6x12 inches 
12x12 inches 
ial Offers. 
Computer grade capaci minals 38000ul e 


£250 
о 10у £t 95, "80000115 чү 16v E150 
7 Segment common anode led Msnim «X048 
(КАЙДИ drop aut Si п mel Foar mas 
85250 P channel mostet Г} 45, 50558 transistor Уа су рег. 
TALSOS hex imartor £10.00 pat 100, used 8748 Micracontroler Узар 
TV Mains swich ЗА double pole with Tone contacts tor remote. 
control pack of 10 £3:95 box ot 60 619) 
DC-DC converior Relisniity mode! V12P5 12v in Sv 200ma out 300v 
input lo outoul Inclation with сма 24, 95; aach or pack al 10 £39.50 
Hour counter used 7 digit 240v ec SGH? £1 
Resistor pack 2500 resislors 1/8-2W 50 diferent values 
OWERTY sejtoard БВ keygood quality swilcnea new 
ТҮ keyboatd wtih seris output 70 duta [used] 
Woe 11 of CMOS TTL 74HC MF Linear Traritiatoro іле 
De belenes capectrs tools elt always in slock Please add 
S Tard P&P vat 
“JPG ‘ELECTRONICS | 
Chataworth Road Chesterfieid S40 


PR d Orders |0248; 211202 


«ел u welcome 


ELECTROMART 


LIVERPOOL 


THE ELECTRONIC SHOP 


Electronic 
PROGRESSIVE RADIO 


components, test 


equipment, telephone 
accessories, computer 


LIVERPOOL 
ALL PARTS 


TV & Video spares emporium 


87/93 Dale Street Tel: 051 236 0982 
051 236 0154 


47 Whitechapel Tel: 051 236 5489 
Liverpool 2 
‘THE ELECTRONICS SPECIALISTS’ 


accessories, microphones, disco 
lighting, speakers, turn tables, 
mixers, meters, stylus. 
29 Hanging Ditch, 
Manchester M4 3ES 
Telephone & Fax 061 834 1185 


Phone for best price on spares 


Ferg Video Heads from £10.95, Panasonic Heads from £10.95 
Video Copy Kits £5.99. Amstrad Satellite Spares 


All your TV & Video needs here in Liverpool 
ALL PARTS, 101 Rocky Lane, Tuebrook, 
Liverpool 6 4BB. Tel: 051-2604825 


Mon-Fri 10am-5.30pm, Sat 9am-5,30pm 


Open: Tues-Sat 9.30-5.30 
ELECTRONICS TODAY INTERNATIONAL 
CLASSIFIED ADVERTISEMENT DEPARTMENT 


Е ] ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST 


Rates: Lineage 55р per word + VAT minimum 15 words. 
Semi-display £14.00 per single column cm plus VAT. No reimbursement for cancellations. All ads must be 
pre-paid. 
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C ontinuing very much on the audio scene, we feature 
a 20 watt amplifier for you to build and Mike 
Meechan continues to delve into the content of digital 
professional mixing desks and their computerised 
control. 

We have a mains switched timer for your 
constructional delight through the cold winter months to 
use perhaps with the washing machine on off-peak 
electricity. 

Feature articles next month include Maximum 
power transfer a case for matching ‘source to sink’, 
bootstrapping (lifting yourself up by your bootstraps!) 
and Mike Barwise is back with a new series on Intuitive 
Electronics, where he encourages you to get the feel for 
the subject. 

ETI, the all important guide for the electronics 
professional and amateur alike is on sale in your 
newsagents from January 3rd. 


The above articies are In preparation but circumstances may prevent publication 


LAST MONTH 


Г the December issue we featured: 
The Nightfighter Part 4 
Test-card generator Part 1 
Laboratory Power Supply Part 1 
Op-amp parameter display chart 
Making PCBs at home 
Electromagnetism and man 

= Negative feedback 


A limited supply of back numbers are available from 
Select Subscriptions, address in column to left. 
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ACE is a completely new concept in the teaching of electronics and electricity. It 
combines simulation with animation to produce animated circuit diagrams. Colour 
shows voltage, dot motion shows current flow. The result is an immediately 
comprehensible view of circuit operation. Never before has such a powerful teaching 


aid been available for use on your own PC. 
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A simple electrical network 


ACE is supplied with 78 circuits covering 
the following topics: 


Conductors and insulators. 


Series and parallel circuits - bulbs — 
and resistors. 2 


Measuring voltage, current and 
resistance. 


Fuses. 


Variable resistors and 
potentiometers. 


Current-voltage characteristics. 
Internal resistance. 

Capacitors and inductors. 
Diodes and rectification. 

Basic transistor circuits. 
Oscillators. 


ә 


А major advance in teaching 
abstract concepts. 

Fully interactive - you can use the 
mouse to operate switches, adjust 
potentiometers etc. 


Full use of colour and animation 
gives instant appeal. 


A must for teachers in schools, 
higher education or industrial 
training. 


ir doe meine I 


H 
ithe 


An astable multivibrator 


To run ACE you will need an IBM 286/386/486 PC 
compatible with 640K RAM, VGA graphics, MS 
compatible mouse and 2Mb free hard disk space. 


ACE is available from Labcenter Electronics (see 
their advert inside back cover) and costs just £199 + 
£2.50 p&p and VAT. A free demo disk is also 
available. 


